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PREFACE

In July, 1975, the Bureau of Land Management contracted with Colorado
State University for a baseline survey of the fishes and aquatic macroinverte-
brates of selected reaches of the White and Yampa Rivers in Colorado. This
survey was proposed to compliment work done by the Colorado Division of Wild-
Tife and other resource agencies prior to the onset of coal strip-mining
aqtivities in northwestern Colorado. General objectives of the study were to
gather quantitative data on 1) distribution, abundance and diversity of fish
and macroinvertebrate communities of the two streams; 2) age, growth, condi-
tion, and food habits of common fishes; and 3) quality of habitat for fish and
macroinvertebrate communities. Specific studies varied widely within this
general framework. Work on fishes was restricted on the Yampa River to the
portion between Hayden, Colorado, and the Lily Park Pool area, 3 to 4 km west
of Cross Mountain Canyon, and on the White River to an area between Rio Blanco
Lake and Spring Creek. Macroinvertebrates were collected from Steamboat
Springs, Colorado, to Cross Mountain on the Yampa and from Meeker to Rangely,
Co]o;;do, on the White River.

Two Graduate Research Assistants, Charles G. Prewitt and Elizabeth L.
Ames, began field work in July of 1975. In 1976, Graduate Assistants Darrel E.
Snyder and Edmund J. Wick joined the study team. Ms. Ames conducted a 2-year
study of the aquatic macroinvertebrates of the Yampa and White Rivers. Mr.
Prewitt‘s and Mr. Wick's work was concentrated on fishes (particularly catos-
tomids) and physical-chemical characteristics (fish habitat) of the two Streams.
Mr. Snyder's work and some of Mr. Wick's work emphasized the larval and early
juvenile fishes of the two rivers. All of these individuals and their super-

vising professors (Clarence A. Carlson and W. Don Fronk) have contributed to

this final project report.



This paper reports 3 years and 5 months of research on the White and
Yampa Rivers. We have attempted to summarize all project work except that
which has or will be presented in theses. Progress reports have been prepared
twice each year (in June and January) since preparation of our initial pro-
gress report in December 1975. Copies of these reports, which contain some
details not presented here, are available from the senior author. In some
instances, this report corrects or refines jnformation in the progress re-
ports. We have chosen to avoid constant reference to these documents in

preparation of this final report.

INTRODUCTION
Robert Rush Miller (1946) called for ichthyological surveys of

major rivers of western North America, including those in the Colorado River
Basin. He cited an urgent need for such surveys ". . . because of changes
caused by: (1) effects of dams and diversions, water-power development,
water storage, and irrigation practices; (2) pollution from mining operations;

._. and (4) introduction of exotic species." For many tributaries of the
upper Colorado River, the need for complete and rigorous surveys for the same

reasons is as real today as in 1946. Crawford and Peterson (1974) considered
the Colorado River to be the most utilized, controlled and disputed river in
the world. Bishop and Porcella (1976) characterized the Colorado River as
"highly developed and totally regulated." They further stated that "In viewing
any future energy development in the basin, certainly a major effort is needed
in understanding the effects of land and water use for energy development on
quality and gquantity of river flow, and the life-sustaining requirements of

animal species.”




Miller (1959) reported that 74% of the Colorado River System fishes
were endemic. Today, the upper andmiddle basins are the only refuges for the
remaining large-river fishes (Holden and Stalnaker 1975a and b). Consumptive
use of Yampa River water is expected to triple between 1976 and 1985 (Steele
1975), and major Yampa River impoundments at Juniper Springs and Cross Mountain
Canyons have been proposed. Even greater depletions of the waters of the
White River are expected as a result of 0il shale processing. Potential effects
of these changes on aquatic biota must be evaluated.

Athearn (1977) described the history of human occupation and use of
the area containing the White and Yampa Rivers. Studies of the streams them-
selves were limited before current interest in endangered species and energy
development in northwestern Colorado. To place our study in historical and
scientific perspective, a roughly chronological summary of available informa-
tion on the White and Yampa Rivers, with emphasis on aquatic biota (and parti-
cularly fishes), follows.

White River

' Most of the earlier work on the river was conducted for sport-fish
management purposes. Feast (1938), in a paper on the feasibility of trans-
planting whitefish from the White River to the Roaring Fork and Eagle Rivers,
described the White River and its drainage basin. The "fish environment,"

with an abundance of mountain whitefish (Prosopium williamsoni), and

the food grade of the White River were reported as excellent. Feast
concluded that whitefish should not be transplanted as proposed. Hess and

Klein (1947) included the White River in a group of rivers censused in




1945 and 1946; increased stocking and other management were generally recom-
gairdneri) released to the White River in 1947. Lemons (1955) reported that

channel catfish (Ictalurus punctatus) were found only in the Tower 32 km of

the White River and that the best fishing for that species was from

Rangely to the state line. Lynch and Lemons (1956) mentioned a few channel
catfish collected from the White River in their summary of age, growth and
weight data for that species. The salmonid populations in the White River
drainage above Piceance Creek were inventoried during the summer of 1955 by
Klein (1957) as a preliminary step in evaluating whitefish management in Colo-

rado. Mountain whitefish, rainbow trout, brook trout (Salvelinus fontinalis),

brown trout (Salmo trutta), cutthroat trout (Salmo clarki), speckled dace

(Rhinichthys osculus), flannelmouth suckers (Catostomus latipinnis), and blue-

head suckers (C. discobolus) were collected.

' A survey of the White River above Rio Blanco Lake was conducted from
1962/to 1965 by Hill and Burkhard to determine the impact of water develop-
ments by the Rocky Mountain Power Company and the Yellow Jacket Unit of the
Bureau of Reclamation's White-Yampa Project. Hill (1964) reported on physical
characteristics, fishes, and macroinvertebrates of the South Fork of the White
River. Rainbow trout were the most abundant fishes, but brook trout, brown
trout, cutthroat trout, and sculpins (Cottus) were also collected by electro-
fishing. The aquatic insect orders Diptera (true flies), Trichoptera
(caddisflies), Ephemeroptera (mayflies) and Plecoptera (stoneflies) made up

95% of the total nuzber and volume of benthic organisms collected from the

South Fork and Sweetwater Creek. Hill (1965) reported on habitat at various




discharge levels, water chemistry, fish populations, and benthos in the same
streams and the North Fork and "main" White River. Electrofishing on the
South Fork and Sweetwater Creek disclosed "no change in species composition"
since his 1964 report. Rainbow trout were predominant (cutthroat were common
and some brook trout present) in the upper North Fork. Whitefish made up
most of the catch from the middle and lower North Fork stations (one rainbow
trout was taken in the middle section). Sculpins were also collected at all
North Fork stations. In the White River, which was said to be very difficult
to sample by electrofishing because of its depth and width, only "suckers"
were collected. In bottom samples from the North and South Forks, mayflies,
stoneflies and true flies dominated numbers and volume. Hi11 and Burkhard
(1967) expanded on the South Fork and Sweetwater Creek data and estimated
optimum stream flows at sampling stations.

+ May's (1970) thesis on the biotia and chemistry of Piceance Creek in-

cluded reference to samples collected in 1968 and 1969 a three stations on the

White River near the mouth of Piceance Creek within our study area; Everhart

and May (1973) summarized the same data. Water temperature, discharge, specific /
conductance, dissolved oxygen, total alkalinity, pH, filterable solids, major

cations and anions, trace elements, and benthic invertebrates were determined at
each station. Fish species diversity of the White River was slightly higher than

that of Piceance Creek. Flannelmouth sucker, mountain sucker (Catostomus

black bullhead (Ictalurus melas), channel catfish, red shiner (Notropis

lutrensis), Colorado squawfish (Ptychocheilus lucius), speckled dace, brown
trout, and rainbow trout were collected from the White River. Everhart and

May (1973) reported Gila elegans (which now refers to the bonytail) instead



of G. robusta (as in May's 1970 thesis); this was probably an error in
transcription or the result of some taxonomic confusion. Aquatic inverte-
brates reported from the White River included mayflies, true flies, caddis-
flies, stoneflies, beetles (Coleoptera), dragonflies and damselflies (Odonata),
oligochaete worms (Plesiopora), amphipod crustaceans, pulmonate snails and
leeches identified to family or genus. Specific collection sites and

numbers of specimens were not included.

Studies coordinated by Thorne Ecological Institute and conducted in
the Piceance Creek Basin (Regional 0il Shale Study) included peripheral
reference to the White River near Piceance and/or Yellow Creeks. Pennak
(1974) reported on summer limnological conditions. True flies, mayflies,
caddisflies and stoneflies were found at all stations and were identified to
genus. Benthic animal productivity was generally low. Organic lithophyton
productivity was unusually high. Wilbur (1973 and 1974) presented data on
temperature, pH, dissolved oxygen, elemental concentrations, chloride, hard-
ness, nitrate, phosphate, fluoride, and conductivity. Pettus (1973 and
1974) collected fishes from White River stations by electrofishing, angling,
and seines. Fishes collected from White River were mottled sculpin, speck-

led dace, mountain whitefish, carp (Cyprinus carpio), flannelmouth sucker,

bluehead sucker, rainbow trout, brown trout and fathead minnow (Pimephales

gromelas). Wwhite suckers (Catostomus commersoni) were also reported from

the White River and Piceance Creek, but they have not been found in these
streams by any other investigator.

In 1974, the consulting firm of Woodward-Envicon began studies re-
ported to the Area 0il Shale Supervisor of the U.S. Geological Survey

(Ashland 0i1, Inc. and Shell 0i1 Co. 1975-76) on findings related to the




Colorado 0il Shale Lease Tract C-b Environmental and Exploration Program.
Although their aquatic studies were concentrated on Piceance, Willow and
Stewart Creeks, two White River stations were also sampled. Fish, benthic
invertebrate, periphyton production, sediment and aquatic microbiology
results were presented. In 1974, flannelmouth suckers, mottled sculpins and
speckled dace were collected from the White River stations by electrofishing.
In 1975, mountain whitefish were added to the list of fish species collected.
No additional fish species were collected in 1976. Benthic invertebrates
collected in Tract C-b were identified to various taxonomic levels without
mention of their specific collection sites.

Similar reports on Colorado 0i1 Shale Lease Tract C-a (Gulf Qi]l Corp.
and Standard 0i1 Co. 1975-77), were based on data collected by NUS Corporation.
Fifteen stations were established on the White River near the mouth of
Piceance Creek. Physical and chemical conditions, phytoplankton, zooplank-
ton, periphyton, primary production, benthos, macrophytes, fish, sediment
chemistry, rare and endangered species, springs and seepages, and water
quality were routinely studied. Macroinvertebrates collected for the Rio
Blanco 011 Shale Project (related to Tract C-a) were identified to various
taxonomic levels (commonly genus) without specific reference to sites of
collection. 0ligochaetes, Chironomidae, Simuliidae, Hydropsychidae, Tricory-
thidae, Baetidae, Ephemerellidae, and stoneflies were reported as most
common at White River stations on various dates. Fish collected by electro-
fishing and dipnetting in late 1974 were rainbow trout, brown trout, moun-

tain whitefish, fathead minnow, longnose dace (Rhinichthys cataractae),

speckled dace, bluehead sucker, flannelmouth sucker and mottled sculpin.

Roundtail chub, bluehead x flannelmouth sucker hybrids, cutthroat trout,




carp, red shiner, mountain sucker (Catostomus platyrhynchus), black bullhead

and channel catfish were added to the list of fishes collected from the same
locations in 1975. Fishes most frequently collected were suckers, dace,
fathead minnows, and mottled sculpins. In July-August, 1975, no fishes were
collected from Yellow Creek; reported from the White River alone were 109
flannelmouth sucker, 32 speckled dace, 15 bluehead sucker, 10 mottled sculpin,
5 roundtail chub, 2 carp, 1 black bullhead and 1 red shiner. In October and
November, 1975, 98 mottled sculpins, 70 speckled dace, 9 mountain whitefish,
8 bluehead suckers, 4 flannelmouth suckers, 1 flannelmouth x bluehead hybrid,
1 brown trout, 1 roundtail chub, 1 fathead minnow and 1 channel catfish were
collected from the White River. Fish sampling continued through 1976,
but no additional species were found. During July-August, 1976, collections
were again restricted to the White River; 180 flannelmouth sucker, 163
speckled dace, 75 mottled sculpins, 39 bluehead suckers, 5 fathead minnows, 1
roundtail chub and 1 carp were taken.

Goettl and Edde (1978) collected fishes at several stations on
Piceance Creek in 1975 and 1976; they summarized previous fish studies on
Piceance Creek but did not sample the White River.

Our studies began in July 1975 and have thus far resulted in two
masters theses (with two more underway) and our unpublished semi-annual
progress reports. Ames (1977) reported on aquatic insects at four sites on
the White River between Meeker and Rangely collected from July 1975 to
September 1976. Species diversity values were determined for all White River
sampling sites. Species composition and abundance were correlated with
longitudinal changes in stream substrate and other physical character-

istics. Significant variance between sampling sites on the White River was
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noted. Details are presented later in this report. Distribution and
numbers of selected mayfly species were emphasized. Prewitt (1977) analyzed
distribution, meristics, morphometrics, and isoenzymes of the catostomid
fishes of the White River. Neither white suckers nor their hybrids with
native suckers occurred in the White River. Flannelmouth and bluehead suckers
were common at all stations on the White River; flannelmouth x bluehead
hybrids were rare. Hybrid suckers were considered nonreproductive. Prewitt,
Wick and Snyder (1978) discussed populations and habitat of humpback chubs
and Colorado squawfish in a White River reach which corresponded to part of
our fish collection area and extended from Rio Blanco Lake to the County
Road 65 bridge in Rio Blanco County. Their 1977 collections at eight stations
on the White River are summarized in Table 1.

McKean and Burkhard (1978) described the aquatic resources in the
area of the Yellow Jacket Project, a flow-regulation project involving the
North Fork and several other tributaries of the White River. Field re-
search was concentrated on the White River and its tributaries above Meeker.
The history of the fishery and recreational use of fishery resources were
considered. Fish populations were inventoried by electrofishing in 1975
and 1976. Fishes encountered in the White River drainage were mountain white-
fish, rainbow trout, cutthroat trout, rainbow x cutthroat hybrids, brown
trout, brook trout, bluehead sucker, mountain sucker, flannelmouth sucker,
mottled sculpin, speckled dace, roundtail chub and redside shiner

(Richardsonius balteatus). The latter unexpected species may have been

related to the erroneous report of redside shiners in the White River in our
December, 1975, progress report. Other species reported in our progress

reports and by May (1970) were added to their list of species present. It
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Table 1. Total numbers and percentage composition of fishes collected at each trend zone sampling site (all
habitats combined) in the White River between Rio Blanco Lake and County Road 65 Bridge, Colorado,
31 July through 2 August 1977. From Prewitt, Wick and Snyder (1978). :

R

Collection Site: A B C D E F G H
Date (day): 1 1 31/2 1 2 1 1 2
Time: 11-12 AM  1-2 PM 6-7 PM 2-3PM  11-12 AM 4-5 PM 6-7 PM 1-3 PM
9-10 AM
Water Temperature (C): 18-23 19 21/16-17 19-21 18-22 24-30 24 22
Habitats Sampled:a acf acf abcf ace abc abce acef abcef
Length Group (mm TL):® <20 >20 <20 >20 20 >20 520 >20 20 »20 <20 >20 <20 >20 20 20
Total Fi:h Collected: 238 927 34 85 15 302 6 35 35 261 37 248 - 240 19 263
z cOmposition:C
Prosopium williamsoni - 1 - - - 1 - - - - - - - - - -
Cyprinus carpio - - - 1 - 7 - * - - - 4 - 5 - -
Gila robusta 7 6 21 12 47 20 50 43 - 10 5 30 - 23 16 40
Notropis lutrensis - - - 19 - 1 - 5 - 1 - 29 - 25 - 3
Pimephales promelas 3 2 - 4 - 4 - 8 - * 14 4 - 2 5 ]
Rhinichthys osculus 85 69 74 21 53 43 50 22 100 77 78 22 - 27 79 40
Catostomus discobolus 5 16 6 12 - 7 - 5 - 1 - 3 - 1 - 3
Catostomus latipinnis . 6 - 29 - 18 - 17 - M 3 8 - 15 - 14
Ictalurus punctatus - - - - - - - - - * - - - - - -
Cottus bairdi - - - 2 - - - - - - - - - - - -

aKey to generalized habitat types: a- backwater, b- pool, c- shoreline, d- chute channel, e-riffle, f- run.

bLarvae and "juveniles less than or equal to 20 mm TL (<20) were probably spawned within about 5 weeks of
the date of collection. Specimens greater than 20 mm TL (>20) include older larvae and young-of-the-year
juveniles as well as older juveniles and adults.

Cx = <0.5%; - = no specimens collected.



should be noted that our "unverified" report of collection of the beauti-

ful shiner (Notropis formosus) in 1976 was subsequently found to be due to

collection of an aberrant specimen of the red shiner (N. lutrensjs). Rela-
tive numbers of fish collected were comparable to the results of collec-
tions by Hill (1964) and Klein (1957). Length and weight data from speci-
mens collected by electrofishing and observed during creel census were also
presented. Limited aquatic invertebrate data collected in 1976 from the
North Fork, South Fork and main White River were also presented. Flows
necessary to preserve existing fisheries were estimated.

The status of endangered fish species which are known to or may
inhabit the White River have been discussed by several authors, including
Behnke (1973a, b, and ¢), Kidd (1975), Johnson (1976), Langlois (1977),
Seethaler, McAda and Wydoski (1977) and Seethaler (1978). A recovery plan
has been developed for the Colorado squawfish (Colorado Fishes Recovery
Team 1978), and a draft recovery plan for the humpback chub is available.

Olsen (1973) and Wilson (1973) presented very limited data on
biota of the White River in Utah. Baumann and Winget (1975), in an environ-
mental evaluation of proposed 0il shale development in Uintah County,

Utah, summarized Utah Division of Wildlife Resources fish data collected
in 1974 and 1975 at eight stations on the White River by means of electro-
fishing and explosives. Eleven species were collected; red shiners,
speckled dace, and flannelmouth suckers were most common. Other species
reported were fathead minnow, carp, roundtail chub, bluehead sucker,

channel catfish, black bullhead, brown trout and smallmouth bass (Microgterus
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dolomieui). No rare species were collected. Water quality and macro-
invertebrates were also described. Data on physical and

chemical parameters, benthic flora and fauna, and fishes were presented by
the Utah Wildlife Resources Division (1977) in their input to the White

River Environmental Impact Statement. A report on a BLM-sponsored study

of endemic fishes in the White River in Utah is in preparation by S. Lanigan,
C. Berry and D. Robinson of Utah State University.

Physical and chemical data on the White River are available pri-
marily from four sources. U.S. Geological Survey data on discharge, sediment
and temperature from permanent and temporary gaging stations in the upper
Colorado River basin were compiled by Iorns, Hembree, Phoenix and Oakland
(1964) and lorns, Hembree and Oakland (1965). A report of the Colorado
Water Conservation Board (1966) summarized data on the water resources of
the White River basin in Colorado, and water quality in the White River in
Colorado was determined by the Environmental Protection Agency (1977).

A summary of fish species reported in the literature on the White
River in Colorado and Utah is presented in Table 2. Invertebrate, physical
and chemical data were considered too detailed to conveniently summarize in

a similar manner.

Yampa River

The Yampa River, which served as Powell's route to the Green River
on his first expedition to the Colorado River in 1869 (Howard 1978), is
one of the major rivers in northern Colorado. As on the White River, much
of the early work on this river was conducted to facilitate sport-fish
management. Feast (1938) described the Yampa River drainage and discussed

its whitefish population very briefly. Klein (1952) briefly mentioned
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Table 2. Summary of fishes reported from the White River in Colorado and Utah.

Upper Lower S, Fork Everhart Pettus Ashland & Gulf & Prewitt Utah Div. McKean &

drainage Lemons Hil & May {(1973& Shell 0i1 Standard et al. Wildlife Res.  Burkhard
Species Kléﬁ'?ﬁgﬁ) {1955)  (1964) (1973) 1974p) (1975-1976) (1975-1977) (1978} (1974-1975) (1978)
Fir;s—o;;:mT\?x;;s:m X X X X X & X X
Selmo trutta X X X X 8 X X
S. gairdneri X X X X X X
S. clarki X X X X
Salvelinus fontinalis X X X
Cyprinus carpio X a X X
Gila robusta X X 8 X X X
Notropis lutrensis X 8 X X
Pimephales promelas X 8 X X
Ptychocheilus lucius X
Rhinichthys osculus X X X X ] X X X
R. cataractae X
Richardsonius balteatus X
Catostomus commersoni X(?)
€. discobolus X X ] X X X
€. latipinnis X X X X 8 X X X
€. discobolus x latipinnis ]
C. platyrnynchus X X X
Ietalurus melas X & X
[. melas X X a8 X X
Cottus bairdi X X X X X 8 X X
Micropterus dolomieui X

*Circled from white River



returns of tagged rainbow trout released to the Yampa River at Steamboat
Springs. Very limited work led Lemons (1954) to conclude that channel
catfish should be reared in the "Maybell pond" for introduction to the

Yampa River. Lemons (1955) described fishing in the Yampa as primarily

for trout above Craig and for channel catfish below Maybell, with tempera-
tures, "silt", and high water limiting "both types of fishing between these
towns." Channel catfish, bonnytail (sic) and squawfish were reported from
"every hole that was fished" on a float trip in June 1955 from Lily Park to
Pat's Hole. Klein (1957) censused the Yampa River upstream from Hayden in
the summer of 1955; whitefish were declared approximately four times as
_abundant and trout about half as abundant in the Yampa as in the White River
on a stream footage basis. Rainbow, brook, brown and "native” trout were
reported from both drainages. A few fish from the Yampa River were mentioned
in the growth studies of Lynch and Lemons (1956) and Lynch (1957).

The lower Yampa River (from Hayden, Colorado, to the confluence with
the Green River) was studied by Baily and Aberti (1952); fishes, benthos,
physical features, and fish habitat were described. The stream was charac-
terized as slow-flowing, with low average gradient and sparse streamside
vegetation; river temperatures were high during the summer, and turbidity
was high after heavy rains. Bottom samples from four stations were domin~
ated by mayflies, caddisflies and true flies at all stations. Benthic pro-
duction was low at the lower stations (Lily Park and Pat's Hole).

Fishes were collected by electrofishing (Hayden to Craig) and gill
and fyke nets (Craig to Lily Park). Speckled dace, flannelmouth suckers,
and mottled sculpins were listed as numerous; bluehead suckers and moun-

tain whitefish were listed as common. Colorado squawfish were considered
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common from Hayden to the Green River, but since roundtail chubs were not
listed among the collected fishes, an erroneous identification is suspected.
Few carp, channel catfish, rainbow trout and brown trout were collected.

Creek chubs (Semotilus atromaculatus), black bullheads, cutthroat trout and

green sunfish (Lepomis cyanellus) were rarely collected.

Banks (1964) surveyed fish distribution within Dinosaur National
Monument in 1961 and 1962; virtually the same data were preliminarily
summarized by Hagen and Banks (1963). VYampa River data (from Echo Park and
Castle Park sites) showed speckled dace, bonytail (and/or humpback and
roundtail?) chubs and flannelmouth suckers were most frequently collected.
Redside shiners, fathead minnows, bluehead suckers, channel catfish, mottled
sculpins, carp, Colorado squawfish, and green sunfish were also collected.
Stream flow, temperature and turbidity were considered influences
upon fish distribution in the Yampa and Green Rivers. Habitats in which
various fishes were caught and fish food habits were also discussed by
Banks (1964).

Holden's work on fishes of the upper Colorado River basin led to
clarification of species of cyprinids of the chub genus Gila (Holden and
Stalnaker 1970). Suttkus and Clemmer (1977) subsequently redefined Gila
cypha (humpback chub) from specimens collected in Grand Canyon and discussed
differences between that species and G. robusta (roundtail chub) and G.
elegans (bonytail).

In 1975, Holden and Stalnaker published two reports on fish distri-
bution which pertained, in part, to the Yampa River. Holden and Stalnaker
(1975a) studied fishes of the Yampa River as part of a 1968 to 1973 study

at an upper station from Craig to Juniper Springs, Colorado, and a lower one
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in Yampa Canyon in Dinosaur National Park. Table 3 provides a summary of
the relative abundance of the fishes they collected, with identification of
species native to the upper Colorado River basin. Distribution, trends in
abundance, and historical background of each species were discussed. Habi-
tat preferences and reproductive success were discussed for selected species
as were reasons for declines of native species. Using much of the same
data, Holden and Stalnaker (1975b) reported on fish collected by electro-
fishing, gill nets, and seines from Craig to the mouth of the Yampa River
between 1968 and 1971. Relative abundance of fishes collected at specific
sites is included in Table 3. Squawfish collections were related to water
temperature and turbidity; squawfish seemed to move into the Yampa River

from the Green River as waters cleared and warmed in July and August,

presumably to spawn. The walleye (Stizostedion vitreum), bluegills (Lepomis

macrochirus), and largemouth bass (Micropterus salmoides) collected were

considered "wanderers" from reservoirs on the upper Green River system.
Red shiners, creek chubs, mottled sculpins and hybrid suckers reported from
the Yampa by Holden and Stalnaker in their 1975a paper were not reported in
their 1975b paper. Kidd's (1975) Table II on the Yampa River is apparently
from Holden's (1973) doctoral dissertation, and his data were essentially
those reported by Holden and Stalnaker.

The Final Environmental Impact Statement on the Yampa Project (U.S.
Dept. of Agriculture, Rural Flectrification Administration 1974) contained
information on the discharge patterns of the Yampa River near Maybell, quality
of Yampa River water, and benth{k fauna and fishes collected near Craig.
Bottom fauna was dominated in weight and numbers by immature insects; may-

flies and caddisflies were most abundant. Immature stoneflies, true flies
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Table 3. Distribution and abundance of fishes collected from the Yampa River by Holden gnd Stalnaker {(1Y/5a
and 1975b). (A =abundant, C = common, R=rare, 5=scarce, 0 = occasional, *= native)

1975a 1975b
Upper  Lower Upper Lower
Species Yampa  Yampa Craig Juniper Springs Little Snake Yampa Canyon Yampa Canyon

Salmo gairdneri
S. trutta
T, clarki

0 0 C S - -
0
Prosopium williamsoni* A
C
A

Cyprinus carpio
Gila robusta*
%, elegans™

. Cypha complex* -
ptyc%ocﬁei]us lucius* R
Rhinichthys osculus* c
Richardsonius balteatus* C

C
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Pimephales promelas

Notropis lutrensis

Semotilus atromaculatus -

Tatostomus latipinnis® C

C. discobolus* A

C. commersoni A
R

Yyrauchen texanus*
TctaTurus punctatus
T. melas

Micropterus salmoides -
Tepomis macrochirus -

L. cyanellus -
Stizostedion vitreum -
Cottus bairdi* -
Catostomus latipinnis X

[ = = =g

P O P
t

I LD P

U"U"U"U‘)U"DU"U"DD

0
0
0
C
A
R
R
R
A
A
C
R
C
A
A
R
R
A
R
0
0
R
0
R

X. texanus - R
. discobolus x
C. commersoni A R

€. latipinnis x
C. commersoni R-C R




and beetles were less abundant. Fishes collected in 1971 and 1972, in
decreasing order of numerical abundance, were speckled dace, mottled sculpin,
redside shiner, mountain whitefish, bluehead sucker, white sucker, flannel-
mouth sucker, rainbow trout and roundtail chub.

Seethaler, McAda and Wydoski (1976), in a report on endangered and
threatened fishes of the Yampa and Green Rivers in Dinosaur National Monu-
ment from 1974 to 1976, compared their collections to Holden's from the lower
Yampa River. Their observations were similar to Holden's, but they did not
collect bonytail chub, Targemouth bass, bluegill, green sunfish, or walleye.
Species in their collections from the Tower Yampa which were not collected
there by Holden were Fundulus kansae (plains killifish), Gila atraria (Utah

chub), and Notropis stramineus (sand shiner). Colorado squawfish were said

to ascend the Yampa River when water levels were high and additional food
and habitat were available. Squawfish reproduction was said to have de-
clined since the 1960's. Ripe humpback suckers (Xyrauchen texanus), also
known as razorback suckers, of both sexes were reported on two spawning bars
in the Yampa River. Evidence of increased hybridization between flannel-
mouth and humpback suckers was also reported. Six humpback chubs were
collected from the lower Yampa River in 1975 and 1976, The Yampa River

was mentioned as a possible refuge for some of the large-river endemic fishes
that are threatened or endangered. The major contribution of the Yampa to
continued survival of these fishes was considered to be its effect on the
Green River below the confluence of the two streams, and Seethaler et al.
(1976) stated that "Qur concern is that any alteration of the Yampa River

or its tributaries could have a serious negative impact upon this amelior-

ating effect."
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Studies related to this project began in 1975 and have resulted in

the Ames and Prewitt theses mentioned above. Ames (1977) studied aquatic
insects at six stations on the Yampa River from Steamboat Springs to Cross
Mountain (a distance of 177 km) in 1975 and 1976. Insects were co]]ectéd
by use of a kick net and were identified to genus or species. Mayflies
and caddisflies were most abundant at all sites,and total mean abundance
was greatest near Hayden. Significant variation was found between numbers
of organisms collected at various sites and on various dates from the Yampa
River. Diversity indices showed the Yampa to be a generally-clean river.
As on the White River, ecology of certain mayfly species was
emphasized. Prewitt (1977) analyzed catostomid fish samples collected from
July 1975 through October 1976. Pure and hybrid suckers were identified by
morphometric, meristic, electrophoretic and discriminant-function methods.
Caudal peduncle depth/body length ratios of bluehead suckers decreased in
downstream progression on the Yampa River. Bluehead x white and flannel-
mouth x white sucker hybrids were common in the Yampa; flannelmouth x
bluehead hybrids were rare, supporting theories of reproductive isolation
among sympatric species. Abundance of hybrid suckers in the upper Yampa
River was believed due to the presence of the introduced white sucker and
recent environmental disturbances.

Prewitt, Wick and Snyder (1978) reported on fish collection by
seine, dipnet, and electrofishing at eight stations between
Maybell and Sunbeam, Colorado, in 1977 (Table 4). Yampa River collections
were much more diverse but contained a lower percentage of native species
than did collections from the White River.

Questionable data on the fish populations of the Yampa River were

contained in the Final Environmental Statement on Colorado Coal (U.S.
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Table 4. Total numbers and percentage composition of fishes collected at each trend zone sampling site (all
habitats combined) in the Yampa River between Maybell and Sunbeam, Colorado, 27 through 31 July
1977. From Prewitt, Wick and Snyder (1978).

'

Collection Site: A B C b} E F G H
Date (day): 27/28 28 28 30 30 30 30 31
Time: 10-12 PH 2-3 PM 4-5PM  10-12 AM  1-2 PM 3-4 PM 5-6 PM  10-12 AM
“8-TZ AW
Water Temperature (C): 21 25-32 24-27 22-23 23-27 25-26 26 20-23
Habitats Sampled:a abcef acde bed acf ace acf ace abce
Length Group (mm TL):® <20 20 <20 >20 520 >20 520 >20 20 20 $20 220 s20 520 520 520
Total Fish Collected: 643 968 185 606 362 555 100 821 322 287 457 519 10 303 47 331
% Composition:C
Prosopium williamsoni - - - - - - - * - - - - - - - -
Cyprinus carpio * 18 1T 14 - 23 3 2 - 9 1 15 - 1 - 4
Gila robusta 1 8 5 22 1 6 4 15 - 2 * 6 - 2 - 8
Notropis stramineus 14 27 34 8 - * 5 10 10 1 * 1 - 3 - -
Pimephales promelas 68 13 44 9 74 4 45 2 81 16 96 1 20 - 40 2
Rhinichthys osculus 10 15 10 9 7 42 21 16 2 30 1 16 70 4 32 27
Richardsonius balteatus 5 3 1 3 16 17 21 8 4 5 1 4 - 1 2 6
R. balteatus X R. osculus? - - - - - - - * - - - - - - - -
Catostomus commersoni - * - * - 1 - 2 - 1 - - 1 -
C. discobolus * 4 1 14 1 * 1 6 3 25 - 7 10 1 2 6
C. latipinnis * 1 - 19 - 6 - 3 - 10 - 43 - 5 - 38
C. commersoni X discobolusd - * - 1 - - - * - - - - - - - -
C. commersoni X latipinnis™ - 1 - ~ - - - 1 - - - 3 - - - -
Catostomids, unidentified® - - - - - - - 2 - - - - - - - -
Ictalurus melas - - - - - * - - - - - - - - - -
Fundulus kansae - - 5 * * - - - - - - - - - 23 5
Cottus bairdi - 1 - - - - - - - - - * - 1 - 1

aKey to generalized habitat types: a- backwater, b- pool, c¢- shoreline, d- chute channel, e- riffle, f- run.
bLarvae and juveniles less than or equal to 20 mm TL (<20) were probably spawned within about 5 weeks of

the date of collection. Specimens greater than 20 mm TL (>20} include older larvae and young-of-the-year
Juveniles as well as older juveniles and adults.
Ct
d

= <0.5%; - = no specimens collected.

The identity of the smaller specimens as catostomid hybrids is tentative. In addition, a few of the smaller
specimens identified as pure species may in fact be hybrids.

eSpecimens were field processed and released before identity could be ascertained.

21




"

Department of the Interior 1976). Their section 11, which purports to
describe the existing environment, states that (pages 11-63 and 11-64):
"In general, major stream fisheries in the western segment of the study
region are dominated by such warm-water species as catfish, carp, sunfish,
bass, crappie, and pike. The White and Yampa Rivers characteristically
change from warm water to cold water fisheries in an eastward direction.
For instance, the fish population of the Yampa River changes from 30 percent
chubs, 20 percent carp, 15 percent squawfish, ten percent channel catfish,
ten percent suckers, ten percent rainbow trout, and five percent brown trout
at its confluence with the Green River in Moffat County, to 80 percent rain-
bow trout, ten percent brown trout, five percent whitefish, and five per-
cent suckers in Routt County south of Steamboat Springs." The source of
these interesting figures was not mentioned.

Further studies related to the Yampa Project were conducted by
Ecology Consultants, Inc. (1976a, b, c and d) to census fishes near and in
the intake structures at Craig and Hayden power plants in November, 1975,
and May, 1976. Rainbow trout, brown trout, mountain whitefish, roundtail
chub, redside shiner, speckled dace, white sucker, flannelmouth sucker,
bluehead sucker and mottled sculpin were collected near Craig Station by
electrofishing, gill netting and seining. Longnose suckers (Catostomus
catostomus) were listed among the fishes collected, but identification was
said to be "uncertain due to hybridization.” Mottled sculpins were the
predominant species, in spite of collection of only one specimen in May,
1976. Mountain whitefish (the predominant game fish caught) and white
suckers were second in overall abundance. Fishes collected by electro-

fishing and gill netting near Hayden Station were rainbow trout, brown
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trout, mountain whitefish, roundtail chub, redside shiner, speckled dace,
fathead minnow, white sucker, flannelmouth sucker, bluehead sucker and mottled
sculpin. Longnose suckers were again tentatively identified. Sculpins,
caught only by electrofishing, appeared in greatest numbers. White suckers
were second in abundance, and whitefish were the most abundant game fish
collected. At both Tocations, few sculpins were collected in the spring and
bluehead suckers were collected only in the spring. Entrainment and impinge-
ment were discussed in these reports, and efforts were made to collect fish
eggs and larvae by conical metered net tows in May, 1976. Only redside shiner
pést]arvae were collected and only near Craig Station. Redside shiners were
considered the fish most susceptible to entrainment and impingement.

Water resources and quality have been emphasized in <everal recent
studies. Burkhard (1966) included the Yampa River in a 1964 survey of Colo-
rado streams. A flow-duration curve for the Yampa at Steamboat Springs (1956
through 1963) was presented. Stream flow was measured, habitat was classi-
fied, and 15 bottom samples were collected at one station on the Yampa River.
Invertebrates (identified to order or class) from deep and shallow fast-
water zones were compared by number and volume. Water chemistry was also
analyzed. Fishes were not collected. Yampa River data were also included in
Weber's (1966) inconclusive comparison of Colorado stream-survey data. Dis-
charge, sediment and temperature data on the Yampa River were reported in the
U.S. Geological survey reports by lorns, Hembree, Phoenix and Oakland (1964)
and lorns, Hembree and Oakland (1965). The Colorado Water Conservation Board
(1969) reviewed the water resources of the Yampa River basin.

Eddy (1975) concluded that point-source discharges in a study area

from Steamboat Springs to Hayden, Colorado, had markedly affected diversity
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of benthic invertebrates. Pennak (1975) described conditions in the vicinity
of Steamboat Springs as "badly degraded" and the stream fauna as "depauperate."
Stream substrates were reported covered with a thick Tayer of detritus which
provided poor habitat for benthic insects.

Wentz and Steele (1976) compiled gage data for the Yampa and Little
Snake Rivers; seasonal temperature, suspended sediment, discharge, conductance
vs. cation concentration and water-quality data were also presented. Bauer,
Steele and Anderson (1978) presented a detailed water-quality analysis and
plotted Eddy's (1975) and Ames' (1977) diversity indices against pollutant
concentrations and distance from the mouth of the Yampa River. Steele, Wentz
and Warner (1978) reported on a float-trip through Dinosaur National Monument
in August 1976. Temperatures, conductance, bottom sediment quality, and some
habitat (pool:riffle) assessment were presented.

Endangered species reports mentioned in our review of White River
Titerature are also pertinent to the status of such species in the Yampa River.
Papers by Behnke (1973d) and Vanicek and Kramer (1969) should be added to
those previously cited.

Table 5 contains a summary of fishes collected from the Yampa
River in major papers which have been cited. As was the case with the White
River data, benthic invertebrate and water-quality data were considered too

complex to summarize in this manner.

DESCRIPTION OF STUDY AREAS
The Yampa River is a major northwestern Colordo waterway (average
annual discharge = 1.2 million acre feet) which arises in the National Forest
west of Yampa, Colorado, and flows east, north and then west 175 km before its

confluence with the Green River in Dinosaur National Monument. The White River
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Table 5. Summary of fishes reported from the Yampa River in Colorado.

Baily & Holden & Holden & USDA,  Seethaler, McAda Prewitt, Ecology
Alberti Banks Stalnaker  Stalnaker REA, and Wydosky Wick & Consultants
(1952) (1968) {1975a) (1975b) (1974) (1976) Snyder (1978) {1976)
Prosopium williamsoni X X X X X X X
Salmo gairdneri X X X X X ' X
5. trutta X X X X X
S. clarki X X X X
Cyprinus carpio X X X X X X
Gila atraria X
G. robusta x(?) X X X X X X
G. elegans X X
6. cypha X X X
Notropis stramineus X X
N. lutrensis X X
Pimephales promelas X X X X X X
Ptychocheilus lucius x(Gila?) X X X X
Rhinichthys osculus X X X X X X X X
Richardsonius balteatus X X X X X X X
Semotilus atromaculatus X X X X
Rhinichthys osculus x
"PTEFEFE%BhTGE‘EETfeatus? X
Catostomus commersoni X X X X X X
Xyrauchen texanus’ X X X
C. discobolus X X X X X X X X
C. latipinnis X X X X X X X X
C. commersoni x discobolus X X X
C. commersoni x latipinnis X X X
C. latipinnis x X. texanus X X
Ictalurys melas X X X X X
1. punctatus X X X X X
Fundulys kansae X X
Cottus batrdi X X X X X X X
Lepomis cyanellus X X X X
L. macrochirus X X
Mictopterus salmoides /<E:> {ig:)
Stizostedion vitreum X X
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is a smaller waterway (average annual discharge = 420,000 acre feet) with
headwaters on the White River Plateau. It flows west for approximately 140
km and joins the Green River near Duchesne, Utah. Both rivers are major
tributaries of the Colorado River and are presently unaffected by major

impoundments.

Fish sampling stations

Six major stations for fish collection were established on the Yampa
and White Rivers in the summer of 1975. Additional stations were subsequently
established for reasons mentioned below.

Four original Yampa River stations (Y-1 through Y-4) were located
between Hayden, Colorado, and Lily Park Pool west of Cross Mountain Canyon
(Figure 1, Table 6). More detailed station descriptions were presented by
Prewitt (1977). Two addftions to the original Yampa River stations were
Stations Y-4a and Y-2j (Figure 1, Table 6). Station Y-4a was established late
in 1974 and was sampled occasionally thereafter; it was located at the base
of Cross Mountain Canyon and contained unique deep-water canyon habitat. In
1977, access to Station ?—2 was fenced; an alternative sampling site was
established near Juniper Hot Springs, Colorado, and designated Station Y-2J
(Figure 1, Table 6). Because the environment at and collections from Station
Y-2J were significantly different from those of Station Y-2, Y-2J was
considered a new station rather than a substitute for Y-2.

A canoe trip was made on August 16-18, 1977, and fishes were col-
lected by seine and dipnet at six additional stations (Y-2a through Y-2f) on
the Yampa River between Craig and Juniper Springs Canyon (Figure 2).

Two permanent fish sampling stations on the White River (W-A and

W-B) were established in 1975 (Figure 1, Table 6). More detailed descriptions
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Figure 1.

Location of Yampa and White River fish-sampling stations.
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Figure 2. Sites sampled during canoe trip from Craig to Juniper Springs Canyon during August 16-18

18976: Y2 - along east end of Craig golf course; Y2a - at mouth of Fortification Creek,

about 2.5 km west of Y2; Y2b - at mouth of Pine Ridge Gulch and islands about 0.5 km west;
Y2c - at mouth of Williams Fork; Y2d - at large island about 2.5 km northeast of mouth of
Milk Creek; Y2e - at and just below Government Bridge, about 1.5 km northeast of mouth of

Maudin Gulch; Y2f - entrance to Juniper Springs Canyon in vicinity of the mouth of Tempie
Gulich.



of these stations were presented by Prewitt (1977). Fishes collected approxi-
mately 10 km downstream from Station W-A in August, 1976, were combined with
W-A collections for analysis.

Special field work was conducted in 1978 to 1) obtain gametes from
flannelmouth suckers and bluehead suckers for artificial fertilization to
allow us to raise a larval series for identification purposes, and 2) determine
the current distribution of endangered fishes withinour sampling area. Fish
sampling was conducted April 21-22 at Stations Y-2J, Y-3, Y-4, and W-A. On
May 20-21, sampling was conducted at Round Bottom, 1.0 km downstream from
Craig, and at regular sites Y-2J and Y-3. Electrofishing at Round Bottom was
conducted in cooperation with Mr. Dale Thompson, a biologist with Colorado-
Wyoming Coal Company. This special site was sampled because of its unique and
diverse habitat. Backwaters in this river section have been selected for
modification and preservation as potential squawfish nursery areas by Colo-
Wyo Coal Co. Stations W-A, W-B, Y-2J, and Y-4 were sampled on May 31-
June 1. On June 25, Station W-A was sampled again. Another special field trip
planned and sponsored by the Colorado Division of Wildlife was conducted
October 10-12 after termination of our BLM contract; Cross Mountain and Juniper

Springs Canyons were sampled specifically for endangered fish distribution.

Macroinvertebrate sampling sites

Sampling sites for aquatic macroinvertebrates were chosen in a non-
random manner. approximately equally-spaced along a longitudinal cradient,
below major tributaries and/or towns. HNo effort was made to locate macro-
invertebrate collection sites at fish sampling stations.

The Yampa River was sampled at six sites (Y1-Y6) from Steamboat
Springs to Cross Mountain, a distance of about 177 river km (Figure 3, Table 7).

29




0t

Figure 3.

Macroinvertebrate sampling sites on the Yampa River, Colorado.
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Table 7.

Site

Y1

Y2

Y3

Y4

Y5

16

WF1

e T

Macroinvertebrate sampling sites on the Yampa River and William

s Fork River, Colorado.

Sy

Location

Upstream and southwest of Steamboat
Springs--6.4 km south on Hwy 131 from
Hwy 40--site 1is upstream from a bridge
which crosses Hwy 40.

-64 km west of Milner south off of Hwy
40 dirt road where 3 bridge corsses
the river--the site is upstream from a
bridge.

2.2 wm west of Hayden down a dirt road
which turns south off of Hwy 40 just
after a bridge over the Yampa.

4.8 kmwest and south of Craig--down a
dirt road east off the Hwy tO Meeker--
the site is .8 km down this road.

4.8 km east of Maybell downstream from
the Hwy 40 bridge--turn off right on

dirt road before bridge and drive to river.

24.14 km west of Maybell, 7.24 km on the
side road to Cross Mountain; the site is
about 1 km from Cross Mountain Gorge

next to a clump of willows.

.8 km downstream from a coal mine and
1.1 km above where the river meets the
Yampa--turn of f Hwy to Meeker about
11.3 km from Craig onto Coal Road--
site is downstream from the bridge on
the Coal road.

Elevation

2112.26m

1902.56m

1987.3m

1881.8m

1804 .4m

1798.32m

~1900m

Below
Tributary

Qak Creek

Trout Creek
Elk River

Wolf Creek
Sage Creek

Fortifica~
tion Creek

Williams
Fork
Lay Creek

Spring Creek

Tributary of
the Yampa

Substrate Type

Boulder, rubble,
gravel, some
silt and sand in
the pools, orga-
nic matter.

Rubble, gravel,
silt in pools.

Rubble, gravel,
sand, silt at
edges and in
pools.

Rubble, gravel,
much detritus &
organic matter,
much silt.

Rubble, gravel,
with much sand
and silt mixed in.

Rubble, gravel,
sand and silt
mixed in homo-
geneously.

Heavily silted
rubble and
gravel.

Site Description

Ranches and grazing land--
banks are rocky, grassy,
and eroding dirt--willows
“hrush" and "open.”

Hayfields, bushes and
willows--banks are rubble
and silt, "brush’ and
"Open. "

Cottonwoods and willows
fairly thick--banks are
straight cut mud and
eroding, “forest" and
“brush.”

Sage and grasses--some
willows and cottonwoods
upstream--banks are
eroding mud and silt,
“open" and "brush."

Sagebrush and juniper--
sloping dirt banks--semi-
arid, flat country, “open,"

Semi-arid with sage,
junipers, and salt
brush, “open.”

Grazing lands with
willows and cotton-
woods ,"forest" and
“brush."

Dates Sampled

7-75
8-75
9-75
10-75

7-75
8-75
9-75
10-75
11-75

7-75
8-75
9-75
10-75
11-75

7-75
8-75
9-75
10-75
11-75

7-75
8-75
9-75
10-75
11-75

11-75

7-75
8-75
9-75
10-75
1-75




o F
There was a 304.8-m change in elevation, an average gradient of about 2%,
within the sampling area. Sampling at Site Y1 was discontinued at the end of
October 1975 because the site was being channelized. Site Y5 was added in
November 1975 as an additional downstream site.

One site (WF1) was established on the Williams Fork River, a major
tributary of the Yampa River. Site WF1 was situated immediately below a coal
mine to determine community types in a heavily-silted area. Sampling was
discontinued at WF1 in July 1976 because of extensive bulldozing in the area.

An 88.5-km reach of the White River from Meeker to Rangely was
sampled at four sites, WIA and W1-W3 (Figure 4, Table 8). At all sites below
Meeker, the substrate contained considerable silt, and the water was never
completely clear at any time of the year. All sites on the Yampa River
experienced periods of clear water during low flow.

Generally, riparian vegetation at the upper stations on the White
and Yampa Rivers consisted of willows and cottonwoods; the lower sites were
bordered by sagebrush, saltbrush, rabbitbrush and some willows. There was a
greater percentage of rubble and pebble substrates at higher elevations and

a greater percentage of silt and sand at sites at lower elevations.

Habitat assessment

Detailed dimensional measurements were made with surveying and
stream-flow-determination equipment 1) directly above and below the Yampa
River bridge on county road 25 north of Maybell, Colorado (corresponding to
fish-sampling Station Y-3); 2) near Lily, Colorado (corresponding to Station
Y-4); 3) above the Piceance Creek confluence with the White River (correspond-
ing to Station W-A); and 4) near the Rio Blanco County road 65 bridge (about

10 km below Station W-A).
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Table 8.

Macroinvertebrate sampling sites on the White River, Colorado.

Site

Location

Elevation

Below
Tributary

Substrate Type

Site Description

Dates Sampled

N1A

Wl

W2

W3

4 km west of Meeker off of Hwy 32
at the USGS gaging station--the
site is upstream from the bridge.

1.2 km below where Piceance Creek
flows into River--the site is down-
stream from the Hwy 64 bridge,

27.35 km downstream from site Wi--
11.26 km below confluence with
Yellow Creek--short dirt road
turns towards river,

.4 km east of Rangely about .4 km
down a dirt road north off of
Hwy 64.

1981.2m

1728.2m

1645, 9m

1607.5m

Coal Creek

Piceance
Creek

Yellow
Creek

Spring
Creek
Douglas
Creek

Boulder, rubble,
gravel, very
lTittle silt in
pools.

Rubble, gravel,
much silt in
pools and edges.

Rubble, gravel,
much silt in
pools and edges--
silt in riffles.

Rubble, gravel,

sand, all mixed

with silt, homo-
geneously.

Willows, cottonwoods, other
trees--grassy banks--with
rock,"forest."

Girazing lands and hayfields
bordered by high bluffs--
semi-arid, sage region--
grassy banks, “open."

Grazing lands and hayfields
bordered by high bluffs--
semi-arid, sage region,
eroding mud banks, "open."

Arid--sage--saltbrush
community--some willows.
Eroding silt banks, "open."

7-75 3-76
8-75 4-76
9-75 5-76
10-75
11-7%

7-75 3-76
8-75 4-76
9-75 5-76
10-75 7-76
11-75 8-76

9-76

7-75 3-76
8-75 4-76
9-75 5-76
10-75 7-76
11-75 8-76

5-76
7-75 3-76

8-75 4
9-75 5
10-75 7-76
11-75 8

9




FISHES
Methods
Collections

Routine fish collections were made on July 10-12 and 18-20, August
6-8 and 26-28, and September 19, 1975; March 20, May 19-21, June 1-3 and
22-24, July 15-17, August 4-6 and 16-19, and October 9-10, 1976; and April
22-23, May 25-27, June 27-28, July 27-31 and August 30-31, 1977. A canoe
sampling trip between Station Y-2 and Juniper Springs Canyon above Y-3 was
conducted on August 16-18, 1976. Fish were also taken about 10 km below
W-A during a cooperative electrofishing trip with Colorado Division of Wild-
life Biologists on August 26, 1976 (data were combined with W-A data).
Additional trips were made during 1978 to collect endangered fishes and fish
gametes.

Procedures and techniques for fish collection were varied in accord-
ance with water conditions to most efficiently sample fish communities. As
experience was gained, procedures became more standardized. Electrofishing
gear was used wherever suitable throughout the study, usually over deeper
waters in pools and along banks, and occasionally in backwater areas. Electro-
fishing equipment was mounted aboard a 4.8-m flat-bottomed boat fitted with
two 3.3-m fiberglass booms. The booms he]d 1.5-m X 9.5-mm steel-cable elec-
trodes, and 3.1-m X 9.5-mm cable electrodes were mounted in the middle of the
boat. Power was supplied by a 3500-watt 60-cyclc generator and modulated
through a Coffelt Model VVP-3E variable voltage pulsator (VVP) control box.
Type and amount of current, frequency of pulse, and area of electrodes were
varied depending on water conditions. High water conductivity dictated that

minimal electrode surface area (obtainable only by boom-to-boom operation)
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be used during most of the summer months. Conductivity over 1400 pmho/cm3
actuated a protective circuit in the VVP box to stop current. Hand-held
electrodes with Tong cords were occasionally used to sample areas inaccessible
by boat during low flow. Small fish were occasionally collected with finer-mesh
dipnets during electrofishing; these specimens were usually included and pro-

cessed with seine collections.

A commercial gill net (9.14 m x 3.1 m x 50.8-mm mesh) and an experi-
mental gill net (45.7 m x 1.8 m with 3.2-mm to 38.71-mm mesh) were used in
1975 and March 1976. Nets were set at dusk and picked the following morning
before daybreak. Gill net data are reported herein as part of the electro-
fishing results. Various seines were used depending on their availability
and specific conditions at each station in 1976 and 1977 (and minimally in
1975 to determine species present). The most effective seines for small
fish had a mesh of about 3.2 mm. Fine-mesh (0.5-1.0 mm) dipnets were used
in 1976 and 1977 to collect larvae and supplement seine collections in
shallow shoal, backwater and shorelines areas. Seine and dipnet collections
were combined for analysis. A conical 0.5-m plankton net (0.5-mm mesh) was
used experimentally in 1976, It was held in a stationary mid-stream position

for 5 min at each site sampled. Commercial cylindrical minnow traps were used

briefly in 1976 captures were processed as part of the seine collections.

Sample Processing

Most larger fish were field-processed and released; many smaller
fish, especially larvae and early juveniles, were preserved for processing

in the laboratory. The latter specimens were initially fixed in 5-107 forma-

lin and later stored in 3% buffered formalin., Large specimens were stored in
70% ethanol. A1l fish were identified, enumerated, and measured to the near-

est millimeter total length (TL). Large, field-processed collections of 1
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the same species were sometimes subsampled for measurements., Larger fishes
were also weighed to the nearest gram, and scales and/or pectoral rays were
usually removed for age determination. Scales were removed from selected
fish midway between the lateral line and the anterior margin of the dorsal
fin. Additional measurements were made of selected specimens for taxonomic
work., Stomachs of Targer fish killed during collections were removed,
preserved and returned to the laboratory for analysis. Since carp and
suckers were rarely killed by electrofishing, a subsample of these fishes
representing the length range within the sample was sacrificed at each
station. Only a few game fish were sacrificed during each sampling effort
to avoid reductions in their populations. Entire alimentary tracts of
cyprinids and catostomids were preserved in 10% formalin, but only the
stomach and esophagus of salmonids were retained. Notes were often made

of sex, reproductive state and unusual characters. Methods of gamete
collection and artificial fertilization were similar to those described by

Dobie et al. (1956).

Disposition of preserved fishes

Specimens 50 mm TL or less were sorted according to size and
source for inclusion in developmental, voucher, and reference series. The
series were deposited with the Laboratory for the Identification and Study
of North America's Freshwater Larval Fishes at Colorado State University's
Department of Fishery and Wildlife Biology (CSU-DFWB).  Voucher series
will also be deposited with the Fish and Wildlife Service Museum in Fort
Collins, Colorado. Excess specimens and specimens over 50 mm TL were

catalogued and retained.

37




¥

e -

Fish identification

Generally, identification of juvenile and adult fishes posed little
difficulty, but identification of larval forms required considerable compara-
tive study. Identification errors have been discovered, or refinements made,
since preparation of our various progress reports. References used in veri-
fying some identifications were Baxter and Simon (1970), Beckman (1952),
Bragensky (1960), Crawford (1923), Crawford (1925), Douglas (1952), Eddy (1957),
Everhart and Seaman (1971), Fish (1932), Fuiman (1978), Hogue et al. (1976),
Holden and Stalnaker (1970), Hubbs and Hubbs (1947), Jordan and Evermann (1896),
Koster (1957), Lindsey and Northcote (1963), Lippson and Moran (1974), Long
and Ballard (1975), Mansueti and Hardy (1967), May and Gasaway (1967), Minckley
(1973), Moore (1968), Pflieger (1975), Saksena (1962), Scott and Crossman (1973)
Seethaler (1978), Sigler and Miller (1963), Smallwood and Smallwood (1931),
Smith (1966), Smith (1973), Snyder et al. (1977), Suttkus and Clemmer (1977),
Taber (1969), Weisel and Newman (1951), and Winn and Miller (1954). Preserved
specimens in the CSU-DFWB teaching collection and in the larval fish reference
collection maintained by Darrel E. Snyder (including a partial series of Colo- |
rado squawfish provided by Karl Seethaler) were also utilized in verifying
identifications. Use of common and scientific names followed the American

Fisheries Society Tist prepared by Bailey et al. (1970).

Age and growth

Cleaned scales were mounted between a pair of glass slides and
viewed on an Eberbach scale projector by two or three observers on two
separate occasions to determine age. Scale radius measurements were made

from the focus to the middle of the anterior scale margin, and focus-annulus




measurements were made along the same radius to the outer edge of each

annulus (Tesch 1971). Past growth history was determined by standard back-
calculation procedures. Back-calculated lengths were averaged for each year
class. Because squawfish scales had compressed circuli in the anterior field
and annuli were difficult to distinguish there, the lateral and posterior
fields were also used for age determinations. In several instances, apparent
annuli in the lateral and posterior fields could not be verified in the anterior
field, possibly because of resorption. Since exact age could not be deter-
mined by comparing annuli on the anterior and posterior fields, ranges of
squawfish ages between the conservative anterior count and the higher posterior
count were recorded.

Annuli were difficult to distinguish on bluehead and flannelmouth
sucker scales but relatively easy to discern on thin cross-sections of their
first pectoral rays. The pectoral rays were dipped in epoxy to prevent
splintering (Witchers 1975) and sectioned with a small circular saw blade
fitted to a Dremel Moto-tool. The sections were then placed on a glass slide
and studied under a microscope with transmitted 1ight and polarizing filters.
Age was determined by counting the opaque rings, as with sectioned otoliths
(Willjams and Bedford 1973). To determine the reliability of pectoral ray
ageing, scales and ray sections of white sucker hybrids were studied first.
Scales of white suckers and their hybrids have easily-distinguishable annuli.
Numbers of annuli on rays and corresponding scales were then compared and
reliable relationships established.

Ageing and back-calculationg data were compared with length-frequency
distributions to verify that the annuli (or apparent annuli) observed on

scales or sections were neither missed nor misinterpreted.
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Spawning times

A11 fishes collected by seine and dipnet were measured to the
nearest millimeter and recorded by date of capture on length-frequency charts
for each river and year. Selected literature was reviewed for reproductive
information including size at hatching. Hatching dates were estimated from
the young-of-the-year portions of length-frequency tables by assuming an
average growth rate of about 0.5 mm/day and calculating the approximate size
at hatching. The approximate number of days required for incubation at the
encountered temperatures were then taken into account to estimate spawning
dates. This method was easily incorporated into our collection procedure and
allowed determination of the entire spawning period. It was less time con-
suming than direct observation of spawning and caused less mortality than egg-

maturation methods (as used by Andreasen and Barnes 1975).

Food habits

Mountain whitefish, rainbow trout and roundtail chubs were the only
species for which food habits could be analyzed by standard numeric, volu-
metric and frequency-of-occurrence methods. Components of the rations of
suckers and carp comprised by detritus, periphyton and invertebrates were
identified by a phycologist and Mr. Prewitt, respectively. Algal components
were identified to the finest taxonomic level possible considering the physical
state of the specimens. In most cases, aquatic invertebrates could be identi-
fied to family.

Volumes of certain invertebrates were reconstructed by measuring
the total volume of all organisms of one taxon from a stomach sample by dis-
placement. Volumes of individual organisms could then be calculated by

dividing the sample volume by the number of organisms. Volumes of small
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numbers of organisms were then determined by multiplication. If too few
representatives of a taxon were present, their physical dimensions were com-
pared to those of organisms of known individual volume and the unknown volumes
estimated. Electivity (E) values, as suggested by Iviev (1961), were de-

termined when possible.

Data analysis

Due to differences in sample and specimen sizes collected and
specific habitats sampled, electrofishing and seine-dipnet data were analyzed
separately. The electrofishing sample was analyzed with a FORTRAN IV computer
program (ANALYS) developed by Leonard Willoughby and Charles G. Prewitt at
CSU. Input consisted of date, year and station of sampling effort and species,
total length, weight, standard length, head length and caudal peduncle depth
of each fish caught. Cards were input in random order and sorted by sampling
station, date, species and total length. Output options included 1) summary
statistics (mean condition factor and mean, variance, standard deviation and
range of total Tength of each species for each sampling effort); 2) cumula-
tive statistics for each station based on the total sample from the 1975-1977
collecting period; 3) a list of all fish collected during the 1975-1977 period,
ordered by length with all morphometric measurements and computed K (condition
coefficient) for each individual; and 4) a length-frequency histogram for
species of fish having more than 20 individuals at a specified sampling sta-
tion during any single year of the study. All other data were assembled man-

+

ually.
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Results

Fish identification

Hybrid specimens posed the only serious juvenile (recently-trans-
formed specimens excepted) and adult identification problems. Three catosto-
mid hybrids and one suspected cyprinid hybrid were encountered during the
study. The catostomid hybrid crosses and the bases for their identification
were documented by Prewitt (1977). Preliminary study of the suspected cyprinid
hybrid indicated a cross between the redside shiner and the speckled dace.

Dr. Robert R. Miller (University of Michigan Museum of Zoology) offered
tentative verification of that determination for one specimen.

Only the cypriniform fishes posed problems in larval and early
juvenile (recently transformed) identification. By the end of the study the
identify of all cyprinids had been determined with a high degree of confi-
dence except for a few early juveniles suspected to be redside shiner x speck]ed?_
dace hybrids (discussed earlier) and specimens identified as roundtail chubs. ]
There is great potential for confusing the larvae and early juveniles of round-
tail chubs with those of the humpback chub, bonytail chub, or Colorado squawfish.f
However, no adult (or late juvenile) humpback or bonytail chubs were collected
in either the White or Yampa River. The collection of adult squawfish in both
rivers certainly enhances the possibility of collecting squawfish larvae. But,
based solely on one partial series of squawfish reared in captivity from only
one or two broods (and, therfore, with potentially 1imited morphological varia-
bility), we have tentativé1y discounted presence of that species in our larval

and early juvenile samples. Accordingly, we feel justified in naming all as
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as roundtail chubs. The specimens will be reexamined as detailed develop-
mental studies of the roundtail chub and Colorado squawfish at Colorado State
University proceed.

The catostomids posed the most difficult jdentification problems,
especially among the protolarvae and mesolarvae (Snyder 1976aandb). Flannel-
mouth and bluehead suckers were easily distinguished from one another, but
white sucker larvae were found to be intermediate in appearance.

Character states occasionally overlapped the extreme of one or the other

native species during certain developmental stages. Therefore, a few specimens
identified as one of the native species in the Yampa River (no white suckers
were found in the White River) may be white suckers or vice versa. The situ-
ation is further complicated in the Yampa River by the extensive hybridization
between the native suckers and the introduced white sucker, and to a much lesser
extent between the two native species. Specimens were categorized as to the
species they most nearly resembled and, accordingly, it is likely that some
Yampa River specimens identified as a pure species may be hybrids. Specimens
which are definitely intermediate in characters between two of the three

species have been categorized as the hybrid of those two species, but such
identifications must be considered tentative. A few specimens collected in

1976 were so confusing that they were categorized as "unidentified catostomids.”
Further complications exist in that the larvae of the mountain sucker (un-
described) and of the humpback sucker (very poorly described) are expected

to be very similar to those of the bluehead and flannelmouth suckers, respec-
tively. Flannelmouth and humpback suckers have been reported to hybridize in

certain portions ¢ their common range. However, adults of neither humpback
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nor mountain suckers were collected during this study in either river; there-
fore, the probability of our having collected larvae of either is quite remote.
On~ -earling mountain sucker was taken in the White River, slightly raising

the possibility that mountain sucker larvae might have been there.

Distribution

Combining fish collected by all methods during the 1975 through 1977
study period, 18 species and four hybrids representing six families were
collected from the Yampa River (Table 9), and 14 species and one hybrid
representing five families were collected from the White River (Table 10).

Of the fishes collected in the Yampa River, rainbow trout, sand Shiners, red-
side shiners, white suckers and their hybrids, creek chubs, plains killifish
and cyprinid hybrids did not occur in the White River collections. Of the

White River species, red shiners and mountain suckers were not collected from

the Yampa River.

Electrofishing collections

Ten species and three hybrids were collected by electrofishing from
the Yampa River (Table 11). The species composition of the catch changed
gradually in a mstream direction, with three notable trends. 1) Flannel-
mouth suckers were the most abundant fish in the electrofishing samples from
all stations, and their contribution to the electrofishing catch increased
downstream through Station Y-4a. The relatively-lower representation of this
species at Station Y-4 in 1977 was due to the release of several fish when the

holding tank became too full to accept more captures. 2) Bluehead suckers also
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Table 9;' cumulative Tist of Yampa River fishes captured by .seine, dipnet,
traps, gillnets and boat electrofishing, July 1975 through October

1977.

1975 1976 1977
Prosopium williamsoni X X
Salmo gairdneri* X X X
5. trutta X
Cyprinus carpio X X X
Gila robusta X X X
Notropis stramineus® X X
Pimephales promelas X X X
Ptychocheilus lucius X X
Rhinichthys osculus X X X
Richardsonius balteatus* X X X
Semotilus atromaculatus* X ;
R. osculus x R. balteatus?* X X g
Catostomus commersoni* X X X i
C. discobolus X X X ?
¢. latipinnis X X X
C. ~ommersoni x discobolus hybrid* X X X ;
C. commersoni x latipinnis hybrid* X X X ?
C. discobolus x latipinnis hybrid X X E
Ictalurus melas X J
1. punctatus X X X ?
Fundulus kansae* X |
Cottus bairdi X X X
*Not found in White River
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Table 10. Cumulative list of White River fishes captured by seine, dipnet,
traps, gillnets and boat electrofishing, July 1975 through October

1977.

1975 1976 1977
Prosopium williamsoni X X
Cyprinus carpio X X X
Gila robusta X X X
Notropis Tutrensis* ‘ X X
Pimephales promelas X X
Ptychocheilus lucius X
Rhinichthys osculus X X X
Catostomus discobolus X X X
C. latipinnis X X X
C. platyrhynchus* X
C. discobolus x latipinnis X
Ictalurus melas X X
I. punctatus X X

*Not found in Yampa River.
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Table 11. Summary of fishes collected by electrofishing from the Yampa River, July 1975 throuah October 1977, with percentaae comnosition
by station and percentage distribution by species.

)
‘ (iR ;%ﬂLx “?}Kbﬁj&

- 5:3";‘\//' Numbers C(I)ﬁected / % Composition % Distribution

Station -l ¥-2 ¥-2d ¥-3 Y-4a Y¥-4 ALl ¥-1  Y-2 Y-2J Y-3 Y-4a V-4 Y-1 ¥-2d Y-2 ¥-3 Y-4a Y-4
Prosopium williamsoni 72 28 -- To-- -- 101 22.5 10.6 -- N --  71.3 27.7 -- 1.0 -~ --
salmo gairdneri 8 0 -- T -- -- 19 2.5 3.8 -- 4 .- -- 421 52.6 -- 5.3 -- --
S. trutta -- -- -- -- -- 1 T - -- -- -- -- .3 - -- -- -- -- 100
Cyprinus carpio 40 2 " 11 2 40 106 12.5 8 15,5 4.3 5.7 10.6 37.7 1.9 10.4 10.4 1.9 37.7
Gila robusta -- 8 2 13 5 24 52 -- 3.0 2.8 5.1 14.3 6.3 -- 154 3.8 XZST& 9.6 46.2
Ptychocheilus Tucius -~ -= 1 2 3 -- 6 -- -- 1.4 4 8.6 -- -- -= 20 20 60 --
Catostomus commersoni 103 104 8 20 1 2 238 32.2 39.4 11.3 7.8 2.9 .5 43,3 43.7 3.4 8.4 .4 .8
€. discobolus 25 22 7 55 3 106 218 7.8 8.3 9.9 2.6 8.6 28.011.5 10.1 3.2 @5,23 1.4 48.6
C. latipinnis 40 45 33 137 19 124 398 12.5 17.0 46.5 53.7 54.3 32.8 10.1 11.3 8.3 ‘35:4; 4.8 31.2
C. commersoni x discobolus 26 24 1 - - 52 8.1 9.1 1.4 4 -- -- 50,0 4.2 1.9 1.9 -- --
C. commersoni x latipinnis 5 19 7 no-- -- 42 1.6 7.2 9.9 4.3 -- -- 11.9 45.2 16.7 26.2 -- --
C. discobolus x latipinnis 1 2 1 2 -- -- 6 .3 .8 1.4 8 -- -- 16.7 33.3 16.7 33.3 -- --
lctalurus punctatus -- -~ -- 2 2 81 85  -- -- -~ 8 5.7 21.4  -- -- -- 2.4 24 95.3

Total 320 264 77255 35 378 1323
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comprised a greater percentage of the total catch at the downstream stations.

And, 3) the percentage of the total catch comprised by white suckers de-
creased with distance downstream. These three suckers and carp were the only
species found in the electrofishing catch at all Yampa River sampling stations.
Roundtail chubs, absent from electrofishing collections only at Station Y-1,
occurred in the seine and dipnet samples from all stations.

Distribution and abundance of the less-abundant fishes in the electrof

fishing sample displayed the following major trends. Of the hybrid catosto-

mids, those involving western white suckers (bluehead x white and flannelmouth A
white sucker hybrids) were most abundant. The bluehead x flannelmouth sucker
hybrid was far less abundant but was as widely distributed as hybrids between
the white sucker and native suckers. Stations Y-2 and Y-2J yielded the high-
est cumulative percentage of hybrid and western white suckers, with the white

sucker and its crosses comprising 55.31 and 22.86 percent of the total catch,

respectively. At Station Y-3, only 6 river km below Station Y-2J, the white
sucker and its hybrids comprised only 11.98 percent of the total catch.

Mountain whitefish and rainbow trout were abundant only at Stations Y-1 and

Y-2, and channel catfish were rare upstream from Station Y-3. Colorado
squawfish were captured at Stations Y-2J, Y-3, Y-4a and in Juniper Springs
Canyon (Table 12). Detailed descriptions of their captures and conditions
under which they occurred are presented in Appendix 1.

These major distributional trends were apparent in the yearly col-
lections (Tables 13 through 15) with few exceptions. The high percent distri-
bution of mountain whitefish at Station Y-1 in 1977 was the result of suspen-
sion of sampling at Station Y-2, where whitefish had been quite abundant.
Total numbers of fish collected per year rose slightly during the study, per-

haps because collecting became more efficient with increased experience.
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Table 12. Summary of Colorado squawfish captures, 1975-1978

, 1975 1977 1978
Station Date Length  Weight Age Date Length  Weight Age Date Length Weight Age
(mm) (9) (mm) (9) (mm)

Y-2J 6/27 472 1078 7 4/21 462 768 ¢  6-7
Juniper 10/12 500 -- 7
Springs 10/12 610 -- 7-8
Canyon 10/12 510 -~ 7

. 10/12 820 12-14 10-11
% 1bs.est.
________________________________________________________________ ?__..__.____._____..._-_.._.___-_._-_..__...__..__..____
Y-3 8/7 506 1120 --  4/22 539 11A3 -- 4/21 630 -- 8
4/21 510 -— 7-8
4/21 515 -- 7
another fish positively
identified but not captured
Y-4a 8/26 535 900 8 10/11 550 -- 7
8/26 4790 640 6 10/11 720 8-10 1bs. 9
8/26 635 - 8-9
W-A 5/27 485 1362 7
5/27 570 8




0s

Table 13. Summary of numbers of fishes collected by boat electrofishing from Yampa River in 1975 with percentage composition by
station and percentage distribution b{]species.

el S
U Numbeps Collgcted / % Composition % Distribution
Station Y-1 Y-23 Y-3 Y-4a Y-4 AN Y-1 Y-2J Y-3 Y-4a Y-4 Y-1 Y-2J Y-3 Y-4a Y-4

Prosopium williamsoni 29 7 - e e 36 40.28 7.37 -- -- --  80.56 19.44  -- -- --
Salmo trutta e e e - 1 1 -- -- -- -- - -- - -- 100
Cyprinus carpio -~ 2 7 2 10 21 -- 2.1 7.53 11.1N 6.80 -- 9.50 33.30 9.50 47.62
Gila robusta -- 4 6 2 3 15 -- 4.21 6.45 11.11 20.4% -- 26.67 40.00 13.33 20.00
Ptychocheilus lucius -- - ] 3 .- 4 .- - 1.08 16.67 -- -~ -- 25 75 .-
Catostomus commersoni 19 44 1 -- -- 74 26.39 46.32 11.83 -- -- 25.68 59.46 14.86 -~ --
C. discobolus 4 12 9 2 45 72 5.5 12.63 9.68 11.11 30.6) 5.5 16.67 12.5 2.78 62.5
€. latipinnis N 18 56 7 43 135 15.28 18.95 60.22 38.8% 79.25 8.15 13.33 41.48 5.19 31.85
C. discobolus x commersoni 8 6 -- -- -- 14 1.1 6.32  -- -- -- 57.1542.86  -- -- --
C. latipinnis x commersoni 1 2 1 -- -- 4 13.88 2.11 1.08 -- -- 25 50 25 - --
Ictalurus punctatus -~ -- 2 2 45 49  -- -- 2.1 11.11 30.617  -- -- 4.08 4.08 91.84

Total 72 95 93 18 147 425
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Table 14. Summary of numbers of fishes collected by boat electrofishing from the Yampa River in 1976 with

percentage composition by quEﬁon i&q peiggntage distribution by species. -
|__Numbers Collected % Composition % Distribution

Station Y-1 Y-2 Y¥-3 Y-4 A} Y-1 Y-2 Y-3 -4  Y-1 Y-2 Y-3 Y-4

Prosopium williamsoni 27 22 T -- 50 29 17 1 - 54 44 2 --
Salmo gairdneri 1 9 -- -- 10 1 7 -- -- 10 90 -- --
Cyprinus carpio - -~ 4 15 19 -- - 5 1 - -- 21 79
Gila robusta -~ 1 5 12 18 -- 1 6 9 - 6 28 67
Catostomus commersoni 41 55 5 2 103 45 42 6 1 40 53 5 2
C. discobolus 8 7 23 39 77 9 5 26 29 10 9 30 51
C. latipinnis 4 10 42 59 115 4 8 48 43 3 9 37 51
C. discobolus x commersoni 5 12 1T - 18 5 9 1 -- 28 67 6 --
C. discobolus x latipinnis -- ~- 2 -- 2 -- -- 2 -- -- -- 100 --
€. Jatipinnis x commersoni -- 12 5 1 18 -- 9 6 1 -- 67 28 6
Unidentified Catostomidae 5 3 -- -- 8 5 2 -- -- 63 37 -- --
Ictalurus punctatus -- - -- 8 8 - -- - 6 - -- - 100
Cottus bairdi 1 - -~ -- 1 1 -- -- -- 100 «- -- -~

Total 92 131 88 136 447




Table 15. Summary of numbers of fishes collected by boat electrofishing from the Yampa River in 1977 with;

percentage composition by station and.prcentage distribution by species. "

Q(Tt«r<?’ " 41/{
/' Nufibers gdﬁlec{éd % Composition % Distribution

Station Y-1 Y-2J Y-3 Y-4* A1l Y-1 Y-20 Y-3 Y-4 Y-1 Y-2 Y¥-3 Y-4

Prosopium williamsoni 42 2 -- -- 44 26 1 -- -- 95 5 -- --
Salmo gairdneri &6 -- -- -- 6 4  -- - -~ 100 -~ -- -
Cyprinus carpio -- 11 2 22 35 ~-- 7 2 12 -- 31 6 63
Gila robusta -- 9 2 16 27 -- 6 2 9 -- 33 7 59
R Ptychocheilus lucius -- 11 - 2 -- 1 1 -- - 5 50 -
Catostomus commersoni 44 21 7 1 73 27 14 8 1 60 29 10 1
C. discobolus 19 19 33 38 109 12 13 36 21 17 17 30 35
C. latipinnis 29 60 43 74 206 18 40 47 41 14 29 21 36
C. discobolus x commersoni 14 10 2 -- 26 9 7 2 -- 54 38 8 --
C. discabolus x latipinnis 1 1,}'-- -- 2 1 1 -- -- 50 50 -- --
C. latipinnis x commersoni 6 15 2 -- 23 4 10 2 -- 26 65 9 --
Unidentified Catostomidae -- 1 -- -— 1 -- 1 -- -~ -- 100 -- --
Ictalurus punctatus -~ -- - 29 29 -- -- - 16 -- - - 100

Total 161 150 92 180 583

*Station 4 combined with 4a.
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Eight species of fish and one hybrid were collected by electro-
fishing from the White River (Table 16). Again, flannelmouth suckers
comprised the greatest percentage of the catch at all (both) stations.
Bluehead suckers were second in abundance. Roundtail chubs were
common at both stations, but mountain whitefish occurred only at Station

W-A. While channel catfish occurred in many collections from Station

W-B, they were captured only during the extreme low-flow period of

1977 at Station W-A (Appendix II). Two bluehead x flannelmouth

sucker hybrids were captured at Station W-A; they were the only known

or suspected hybrid fish collected by electrofishing from the White

River, Colorado squawfish were collected at Station W-A in 1977
(Table 12 and Appendix I).

Seine and dipnet collections

0f 14,373 specimens collected from the seven Yampa River
collecting trips in 1976, redside shiners made up 32%, speckled dace
17%, bluehead suckers 12% and flannelmouth suckers 11% of the
catch (Table 17). In 1977, 5,634 fish were collected by seine
and dipnet during 18 Yampa River collections (Table 18). Predomi-
nant species were fathead minnows (24%), redside shiners (19%),
flannelmouth suckers (16%), speckled dace (11%), and bluehead suckers

(10%). Results of each collection trip were tabulated by station

(Appendix I1).
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Table 16. Summary of fishes collected by electrofishing from the White River, July 1975 through October :
1977, with percentage composition by station and percentage distribution by species.

Station

Numbers collected

% Composition

% Distribution

W-A W-B WA W-B W-A W-B
Prosopium williamsoni 24 -- 13.04 -- 100 --
Cyprinus carpio 5 4 2.72 2.96 55.55 44,45
Gila robusta 10 22 5.43 16.3 45.5 54.5
Ptychocheilus lucius 2 -- 1.09 -- 100 --
Catostomus discobolus 18 7 9.78 5.19 72 28

C. latipinnis 121 98 65.76 72.59 55.3 44.7
C. discobolus x latipinnis 2 -- 1.08 -~ 100 -
Ictalurus punctatus 2 3 1.09 2.22 40 60

1. melas - 1 - .7 -- 100

Total ;52. ;gg




Table 17. Summary of numbers of fishes collected by seine and dipnet from the Yampa
station ang percentage distribution by species.

River in 1976 with percentage

composition by

Numbers collectes

% Composition

5 DistributionC

Y-2a Y-2a
to : to

Ltation v vz voe ver et vead AL vl vz y2f Y3 ved vdal AN ¥el Y2 Y3 1

Prosopium williamson i 46 47 1 4 -- -- 98 2 2 * d - -- 1 47 43 4 --
Cyprinus carpio - A - T o - o 8
nila ropusta 184 48 47 384 160 34 857 8 2 4 6 10 30 6 24 6 49 21
Nutropls stramineus -~ -- 2 405 44 & 457 -- -- * 7 2 5 3 -- -~ 90 10
Fimephales promelas 153 644 403 103 6 5 1314 7 24 34 2 * 4 9 17 71 il 1
Rtitnichtnys a:x‘syx,wuri;u’u 316 283 109 1100 612 13 2433 14 I 9 18 28 12 17 14 12 48 26
fichardsonius balteatus 724 798 228 1933 828 25 4536 32 30 19 32 37 22 32 17 19 45 19

Semot) lus atromaculatus . L T4

R.ooosculus xR, balteatus? 3 3 -- 3 -- -- 9 * * -~ * -- -- d 33 33 33 --
Catostomus commersoni 251 346 89 100 5 4 795 1 13 8 2 * 4 6 36 49 14 1
C. discobolus 342 281 107 693 332 1 1756 15 N 9 12 15 1 12 21 17 42 20
C. latipinnig 51 120 63 1070 177 24 1545 4 5 5 18 8 21 1 6 8 73 12
C. discobolus x comersoni == === 3 1o b T B L
C. latipinnis x commersoni == == =~ 2 .- - 7S d -- -- 00 --
Unidentified Catostomidae 102 65 123 26 7 -- 323 5 2 10 * * -- 2 51 33 13 4
Fundulus kansae T
Cottus bairdi 20 13 6 -~ 38 -- 77 1 * 1 - 2 .- 1 28 18 -- 54
Total Eggg 2648 1180 5989 2211 113 14373 ﬂ—;; 20 46 17

*Porcentage less than 0.5.

aThis section sampled on canoe float trip 16-19 August.

bThis station at mouth of Cross Mountain Canyon sampled 4-6 and 19 August.
C. distribution based on fish collected at Stations 1, 2, 3 and 4 only.
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Table 18. Summary of numbers of fishes collected by seine and dipnet from the Yampa River in 1977 with percentage composition by

station and percentage distribution by species. *
| S
Jdumbers Collected % Composition % Distributionb
Station Y-1 Y-2d Y-3 Y-4 Y-4a2 A1l Y-1 Y-2J Y-3 Y-4 Y-4a All Y-1 Y-2J Y-3 Y-4
Prosopium williamsoni 27 -- -- -- -- 27 2 -- -- - -- * 100 -- -- --
Cyprinus carpio -- 4 17 3 -- 24 -- * - * -- * - 17 n 13
Gila robusta 123 53 105 22 15 318 9 4 -- 2 9 6 4 17 35 7
Notropis stramineus -- -- 120 50 10 180 -- - 8 5 6 3 -- -- N 29
Pimephales promelas 333 419 564 20 17 1353 24 28 37 2 10 24 25 31 42 1
Rhinichthys osculus 66 241 135 140 61 643 5 16 9 13 37 n N 4 23 24
Richardsonius balteatus 250 199 137 495 2 1083 18 13 9 46 1 19 23 18 13 46
R. osculus x R. balteatus? 1T -- -- -- -- 1 * -- -- -- -- * 100 -- -- --
Catostomus commersoni 440 26 23 7 6 502 32 2 2 1 4 9 89 5 5 1
€. discobolus 111 212 93 128 8 552 8 14 6 12 5 10 20 39 17 24
C. latipinnis 39 328 308 199 43 917 3 22 20 19 26 16 4 38 35 23
C. discabolus x commersoni -- -- 7 -- -- 7 -- -- * -- - * -- -- 100 -~
€. latipinnis x commersoni 1 -- 5 - 1 7 * -- * -- 1 * 17 -- 83 --
Ictalurus melas -- 2 -- -- -- 2 -- * -- -- - * -- 100 -- --
Cottus bairdi 3 3 4 6 2 18 * * * 1 1 * 19 19 25 38
Total 1394 1487 1518 1070 165 5634 25 27 28 20

*Percentage less than .5.
8Station sampled only once, 22 July.
% Distribution based on fish collected at Stations 1, 2J, 3 and 4 only.

b




The most notable change in collections over the 2 years was the
increase in fathead minnows from 9% of collections made in 1976 to 24% of
those in 1977. Redside shiners declined from 32% to 19% of the catch during
the same period. Speckled dace declined slightly from 1976 to 1977, while
flannelmouth suckers increased slightly. All of the above changes can pro-
bably be attributed tc -xtremely-low water levels in 1977, which favored
species tolerant of low velocities and high temperatures.

In 1976, seine and dipnet collections on the White River yielded
2,430 fish. The predominant species collected (Table 19) were speckled dace
(39%), flannelmouth suckers (26%), and bluehead suckers (22%). Seine and
dipnet samples from the White River in 1977 yielded 743 fish. Speckled dace
made up 39%, flannelmouth suckers 28%, roundtail chubs 127%, and bluehead

suckers 11% of the collection (Table 20).

Species composition remained fairly stable on the White River throu-
out the collection period. Roundtail chubs increased from 5% of the catch in
1976 to 12% in 1977, while bluehead suckers decreased f-~om 22 to 11% over the

same period.

Plankton-net collections

Seventeen collections yielded only 38 eggs, lar* » or Jjuveniles
representing at least four species. The results indicated some downstream

drift of speckled dace, bluehead suckers and flannelmouth suckers.

Special 1978 collections

Fish sampling in 1978 was geared to Colorado Division of Wildlife

interest in endangered fish distribution and our own interest in developing
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Table 19. Summary of numbers of fishes collected by seine and dipnet.from the White River in 1976 with

percentage composition by station and percentage distribution by species.
Numbers Collected % Composition % Distribution
Station W-A W-B All W-A W-B A1l W-A W-B
Prosopium williamsoni 88 -- 88 7 -- 4 100 --
Cyprinus carpio 4 7 11 * 1 * 36 64
Gila robusta 78 32 110 6 3 5 71 29
Notropis lutrensis -- 1 1 -~ * * -- 100
Pimephales promelas 53 15 68 4 1 3 78 22
< Rhinichthys osculus 337 614 951 27 52 39 35 65
Catostomus discobolus 441 86 527 35 7 22 84 16
C. latipinnis 228 392 620 18 33 26 37 63
C. platyrhynchus 1 -- 1 * -- * 100 --
Cottus bairdi 14 39 53 1 3 2 26 74
Total 1244 1186 2430 ﬁg;~ _Z;

*Percentage less than .5.




Table 20. Summary of numbers of fishes collected by seine and dipnet from the White River in 1977 with
percentage composition by station and percentage distribution by species.

Numbers collected % Composition % Distribution

Station W-A W-B All W-A 1-B All W-A H-B

Prosopium williamsoni 1 -- 1 * -- * 100 -
Cyprinus carpio 20 3 23 5 1 3 87 13
Gila robusta 68 24 92 17 7 12 74 26
Notropis lutrensis 3 14 17 1 4 2 18 82
Pimephales promelas 16 8 24 4 2 3 67 33
% Rhinichthys osculus 157 132 289 40 38 39 54 46
Catostomus discobolus 63 20 83 16 6 11 76 24
C. latipinnis 59 148 207 15 42 28 29 71
Cottus bairdi 5 2 7 1 1 1 7 29
Total 392 351 743 ~g§~ -i;;

*Percentage less than .5.
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larval series of selected Yampa and White River fishes. Squawfish were

.

collected on 21 April at Station Y-3 near Maybell (Appendix 1). All appeared
to be in good condition and were released. These and other collections on
21 and 22 April by electrofishing are summarized in Table 21. Suckers

collected on 21 April were not ripe.

The Round Bottom area below Craig was sampled extensively during
late afternoon and night-time hours on 20 May. Neither endangered fishes nor
running-ripe suckers were collected, but several heavily-tuberculated male
suckers were noted (Table 21).

On June 1, running-ripe flannelmouth suckers were captured at Sta-
tion Y-2J. Spawning suckers were congregated below the downstream tips of
islands. The water depth at the point of collection was 0.5-1.5 m over
gravel substrate. Water velocities below the islands were lower than main-
stream levels and were variable because of eddies created by the islands.
Fish captured below one island were actively spawning; eggs and milt were
exuded from the fish while they were being netted. Larvae cultured from
the gametes were preserved; the developmental series is available at CSU-
DFWB. No running-ripe bluehead suckers were collected.

On June 25, a special trip was made to Station W-A on the White River

to collect bluehead sucker gametes. Ripe bluehead suckers were collected in
shallow riffle areas over gravel and cobble substrates. Water depths varied
between 0.5 and 1.0 m. Most female bluehead suckers were not running ripe,
but gametes were successfully taken from one and artificially fertilized.
A developmental series was cultured and preserved.

Six Colorado squawfish were collected on October 11-12 from Cross
Mountain and Juniper Springs Canyons. Data on their capture are presented with

permission of the Colorado Division of of Wildlife (Table 12, Appendix I).
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Table 21. . Numbers of fishes collected by electrofishing on Yampa and White Rivers, 1978.

April May
Date 21 2] 22 22 20 21 21 3]
Station 20 Y3 veqowea o Round oy oy vy
Prosopium williamsoni 2 -- -- 35 19 -- -- --
Salmo trutta - - - ] - - - -
S. gairdneri - - - - ] - -— s
Cyprinus carpijo 2 - 8 3 - - - -
Gila robusta 1 -- 4 2 7 8 -- 3
= Ptycocheilus Tucius 1 3* - - _— - _— -
Catostomus commersoni -- - - - 42 9 - .-
C. discobolus 3 4 -- 3 3 3 -- 1
C. latipinnis 19 9 38 32 37 25 9 18
Hybrid suckers 1 2 - - 5 2 8 -
Total 29 18 50 76 114 47 17 22

*One additional squawfish positively identified but not captured.
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Mean length comparisons

Because of disparate sample sizes from different stations, only the
more abundant species in the Yampa River electrofishing collections were
analyzed for trends in mean length with downstream distance (Stations Y-1 to
y-4). In a regression analysis of bluehead sucker mean 1ength'vs. station
(Y-1=1, Y-4=6), a distinct trend toward decreased length at lower elevation
was noted (Table 22). Similar but less-pronounced decreases in mean length

with station were noted for flannelmouth and white suckers and roundtail chubs.

Age and growth

Length-frequency histograms (Appendix IV) were examined for dominant
and secondary peaks, the values and ranges of which were compiled in Table 23.
For mountain whitefish, white suckers, bluehead suckers and flannelmouth
suckers, those peaks were compared with age classes determined by scale and
pectoral fin ray analysis (Tables 24-26).

Mountain whitefish at Stations Y-1 and Y-2 occurred in equal numbers
at 260 and 300-nm length intervals, which corresponded closely to lengths of
scale-aged fish 5 and 6 years old, respectively. White suckers showed similar
growth patterns, with the most abundant length classes corresponding to lengths
of 5- and 6-year-old scale-aged fish. Length at the secondary frequency peak
for white suckers roughly correponded with lengths of 3- or 4-year-old scale-
aged fish.

Age-length correspondence for flannelmouth and bluehead suckers was
less apparent, perhaps because of the small length differences among older
age classes, especially prominent in the analysis of flannelmouth suckers.

The most abundant length-class of flannelmouth suckers corresponded with the

length of scale- and ray-aged fish 9 and 10 years old collected in 1976 at the
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Table 22. Mean length (mm) of fishes collected from Yampa River Stations Y-1 through Y-4, July 1975
through October 1977, with associated regression parameters (slope and correlation
coefficient, R).

Station
Species Y- Y-2 Y-2J Y-3 Y-4a Y-4 Slope R
Gila robusta -- 342 328 259 21 286 -22.90 -.68
Catostomus discobolus 361 341 313 318 299 312 -10.45 -.86
C. latipinnis 459 351 425 421 336 364 -14.97 -.57

e C. commersoni 303 316 358 288 195 191 -28.37 .78

i
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Table 23. First and second dominant size classes (by frequency) for selected Yampa and White River fishes

(from Appendix IV).

Species Station

First dominant size (mm)

2nd dominant size (mm)

Year n mean range n mean range
Prosopium williamsoni Y-1 1975 3 261 243-280 3 293 275-312
1976 3 268 240-284 3 301 284-310
Y-2 1976 4 275 263-309 3 251 241-274

Catostomus discobolus Y-3 1976 3 331 324-338 3 373 ---
1977 4 358 335-380 3 322 299-344
Y-4 1975 10 343 322-365 6 300 289-322
1976 5 317 394-335 5 352 339-364
C. latipinnis Y-1 1977 5 497 480-514 4 464 440-472
Y-2J 1977 6 423 386-452 3 481 452-490
Y-3 1975 10 436 400-463 9 482 480-490

1976 9 451 366-488 1 257 ---

1977 7 438 310-467 2 266 -
Y-4 1975 6 386 358-427 4 331 317-372
1976 9 382 351-428 7 350 321-366
1977 4 329 316-340 3 414 377-424

W-A 1976 6 301 251-366 2 236 -
W-A 1977 8 445 314-402 7 358 417-490

C. commersoni Y-1 1976 6 346 311-364 4 216 -
1977 7 300 267-362 5 237 221-284
Y-2 1975 8 329 290-395 6 233 218-275
1976 8 355 287-440 3 185 168-219
Ictalurus punctatus Y-4 1975 8 317 225-420 3 440 420-470
1977 6 296 280-325 3 353 325-370
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Table 24, Age (from scale analysis) and mean Tength data for White and Yampa River suckers, 1976,

Yampa River - whjte River
Range of Average Range of Average
Species Age No. length Tength Age No. length Tength
Catostomus latipinnis 10 3 370-492 450 10 1 -—-- 485
9 2 435-456 445 9 2 445-452 449
8 3 358-416 383 8 4 286-415 394
7 - —— - 7 2 315-378 347
6 2 340-342 341 6 3 276-356 325
5 2 259-302 281 5 3 255-331 289
4 3 244-252 247 4 2 236-245 241
3 1 -—- 180 3 1 --- 225
| 2 2 126-160 143
m C. discobolys 7 5 304-385 353 9 1 --- 401
o = 6 13 276-359 324 8 1 --- 430
5 6 232-378 305 7 1 - 360
4 1 - 220 6 3 332-368 340
4 2 245-273 259
C. latipinnis 8 2 432-512 472
X C. commersoni 7 1 - 455
6 4 384-430 397
4 1 -——- 272
2 2 182-215 199
C. discobolus 7 5 350-434 388
x C. commersoni 6 4 357-400 384
5 2 365-368 367
4 4 270-307 290
3 1 --- 256




Table 25. Growth of mountain whitefish, Prosopium williamsoni, in the
Yampa River based on scale analysis.

Back-calculated total length (mm) at annulus

Year

class No. I I1 I11 IV v VI VII
1974 3 120

1973 1 114 176

1972 5 123 161 217

1971 3 115 150 208 243

1970 5 119 150 187 226 251

1969 3 120 155 199 234 257 287

1968 3 124 155 198 232 259 288 305
Weighted mean 120 156 202 233 255 288 305
No. fish 23 20 19 14 1 6 3
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Table 26. Growth of white sucker, Catostomus commersoni, in the Yampa
River based on scale analysis.

Back-calculated total length (mm) at annulus*

Year

class No. II IT1 IV v VI VII VITI
1973 5 116 177

1972 4 122 183 240

1971 5 125 183 250 288

1970 2 130 185 250 290 333

1969 3 111 154 217 265 303 341

1968 2 144 204 290 318 345 364 378
Weighted mean 123 180 246 288 324 350 378
No. fish 21 2] 16 12 7 5 2

*No distinct first annulus could be detected.
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upper Yampa River stations. The previously-noted tendency toward reduction
in mean length with downstream sampling station was also apparent in the 1

frequency analysis for flannelmouth suckers (Appendix IV). The flannelmouth

sucker sample from the White River exhibited a more normalized distribution
pattern with good representation of lengths corresponding to those of fish
aged 4, 6, 7 and 9 years by scales and pectoré] rays.

The bluehead sucker sample was composed predominantly of fish in
the scale-aged length classes corersponding to ages 6 and 7. Even the secon-
dary frequency peak was at a length corresponding to lengths of fish at least
6 years old.

Colorado squawfish collected from 1975 through 1978 were aged by

scale analysis. Squawfish lengths, weights and estimated ages were included

in Table 12.
Cumulative statistics (including lengths and K) for all fishes

collected by electrofishing at each station from 1975 through 1977 are pre-

sented in Appendix V.

Spawning times

Spawning information (Figures 5 and 6) for 1976 and 1977 for each
river was developed frcm length-frequency distribution tables for each species

(Appendix III) and a review of selected literature (Table 27). Temperature

{

and flow data for both years are provided for comparative purposes (Figures 7-
12).

Spawning on the Yampa and White Rivers took place earlier in 1977
than in 1976. Because of the low discharge and high water temperatures that
occurred early in 1977, 1976 results should be considered more typical. Peak
spawning'seasons of most species were often over a month in duration, and

extended seasons frequently spanned 2 months.
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Figure 5. Spawning seasons of Yampa River fishes derived from length frequency data 1976 and 1977, Dots . - -

represent 1976 spawning §eason,.dashes - - - represent 1977 spawning season, and parentheses indicate
obseryed bounds.to spawning period. Solid lines under extended annual spawning seasons represent
principal spawning period for that year.
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Tatle 270 Selected reproductive and early 1ife history information.
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Size At natching {mm)
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Food habits

Stomachs of 14 mountain whitefish (218-310 mm TL) collected from
Yampa River Stations Y-1 and Y-2 in September 1975 contained 12 groups of
organisms identified to order or family (Table 28). No empty stomachs occurred
in the sample. Chironomid larvae comprised the greatest numeric and volu-
metric invertebrate components of the ration. Simuliid and chironomid pupae
were numerous in the stomachs, and most of the former were in a very advanced
stage. The sample contained whitefish which varied in total length from 218
to 310 mm. Larger fish had eaten proportionately more chironomid larvae than
had smaller fish, but stfong selective preferences were not apparent within
size classes in the sample. Electivity values showed strong selection for
simuliid pupae (Table 29). Selection for chironomidae was not analyzed. All
other organisms were avoided (as defined by negative E values). Ephemerellid
mayflies and hydropsychid caddisflies were only moderately avoided, and their
abundance in the invertebrate collections indicated that availability may
lTimit their use as food.

Channel catfish food-habits analysis was based on stomach samples
taken at Station Y-4 on September 20, 1975. Stomachs of seventeen channel
catfish ranging from 160 to 640 mm TL were analyzed, and all contained only
filamentous green algae and epiphytic diatoms. As catfish were not numerous
enough to allow food habits analysis earlier in the summer, no seasonal changes

in food habits could be noted.
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Table 28. Food of mountain whitefish collected at Yampa River Stations v-1 and
Y-2, September 1975. (Digestive tracts from 14 fish ranging 212-310

mn T.L.)

N Frequency of ] wumber  volge
Food item occurrence (%) Total R Total

Chironomidae larvae 100 815 ©62.45 .71 16.13
Chironomidae pupae 64.2 146 11.18 574 5.43
Simuliidae larvae 14.2 6 ) - --
Simuliidae pupae 71.4 207 15.86 1.035 9.76
Ephemerellidae 50 79 6.05 024 .20
Baetidae 42.8 12 .92 .04 .35
Heptageniidae 35.7 7 .54 .02 .19
Plecoptera 42.8 6 .46 .06 .57
Hydropsychidae 35.7 16 1.23 .06 .57
Stone cases 14.2 9 .69 .47 1.43
Rhagionidae 7.1 ] .077 004 .03
Ceratopogonidae 7.1 1 .077 004 L0353
Oetritus 100 - - 6.60 ANALS
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Table 29. Feeding electivity (E) of mountain whitefish collected at Yampa

River Stations Y-1 and Y-2, September

1975.

Items in environment*

Percent of item

Food item _No. % in ration E
Chironomidae larvae -- -- 62.45 -
Chironomidae pupae - -~ 11.18 _—
Simuliidae Tarvae 224 5.6 .46 - .848
Simuliidae pupae 0 0 15.86 +1
Ephemerellidae 872 22.17 6.05 - .57
Baetidae 609 15.48 92 - .89
Heptageniidae 1596 40.58 54 - .97
Plecoptera 68 1.72 .46 - .57
Hydropsychidae 252 6.40 1.23 - .67
Rhagionidae 312 7.93 .077 - .98
Ceratopogonidae 0 0 .077 +]

*Data from Ames preliminary

report.
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Gut content analysis of bluehead and flannelimouth
suckers collected in August and September 1975 showed that they consumed mostly
periphyton and concommitant diatoms and macroinvertebrates. Ap analysis of
the algal component of the rations of selected fish suggested that diatoms and
green algae were most ingested (Table 30). Fragmentation and decomposition of
invertebrates made meaningful identification impossible.

Food habits of redside shiners were analyzed because of suggestions
that they might compete for food with or prey on young sauawfish., Stomach
contents of redside shiners collected from Stations Y-3 and Y-4 from June
through October 1976 were studied. Because of the advanced state of decompo-
sition of most food i1tems, identifications were not always certain.

The objective of the analysis was to demonstrate relative uses of major

food groups such as small fish, insects. invertebrate €99s. algae or detritys.
The inclusion of an insect order in tabulated dataq indicates that the remains
were definitely those of an insect, most probably of the order specified,

True f1. adults occurred more frequently than any other food item in the red-
side shiner stomachs collected on all five collection dates (Table 31). Thi-
frequency did not occur In other samples, but a conai%tent1y~h1qh Froqguency
of Tmmature dipterans occurred in all <apples except that from Station y-a

on July 16, Immature caddisflisy ard adult mayflies wepre encountered

least frequently. o tdentifiable fomg o+, Decurred at a1l stations an o4l

dates.  The v.2 sample taken on Jlagpe 00 contained an Croeptionally-hig
partion of unidentifiashle mAterial becag.e af th Tvanced srtate of doro

Fion of the contenrs The Y-2 Lampl. f00 eratsr U0 b Tolarae proner

tion of enpty Stomachs



Table 30. Analysis of algal component of bluehead and flannelmouth sucker
stomach contents, Yampa and White Rivers, 1975. (- absent, + present,
++ comprising between 30 and 50% of the total algal mass.)

Fish*
Alga 1 2 3 4 5 6 7 8 9

Division Bacillariophyta

Achnanthes lanceolata
Achnanthes minutissima
Caloneis amphisbaena
Cocconeis placentula
Cyclotella meneghiniana
Cymatopleura solea
Cymbella affinis
Cymbella sp. (possibly
mexicanum)
Cymbella turgida
Cymbella ventricosa
Diatoma anceps ++ -
Diatoma elongatum - -
Diatoma vulgare +
Epithemia sorex ++ -
Epithemia turgida
Fragilaria capucina
Fragilaria construens
Gomphonema constrictum
Gomphonema olivaceum
Gomphonema parvulum
Hannea arcus
Melosira ambigua (?)
Melosira varians
Navicula sp. 1
Navicula sp. 2
Navicula canalis
Navicula cryptocephala
Navicula exigua
Navicula viridula
Nitzschia acicularis
Nitzschia apiculata
Nitzschia hungarica
Nitzschia palea
Nitzschia sigmoidea
Pinnularia sp.
Rhoicospenia curvata
Rhopalodia gibba
Stephanodiscus hantzschii
Surirella ovata
Synedra tabulata
Synedra ulna
Tabellaria sp.
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Table 30. Continued.

Fish*
Alga 1 2 3 4 5 6 7 8 9

Division Chlorophyta

Ankistrodesmus falcatus - -
Cladophora glomerata - -

+
+ +

Cosmarium sp. 2 - -
Cosmarium sp. 3 - -

Scenedesmus acuminatus - -
Spirogyra sp. - -
Staurastrum orbiculare - -
Staurastrum rogosum - -
Stigeoclonium tenue - -
Rhizoclonium hierglyphicum
Ulothrix sp. - -

Zygnema sp. - -
Division Cyanophyta

e
1
t
i
1
t

I
I
+
+ 4+ ++ A+ o+ o+ o+

++ - - - - -

Anabaena sp. - - - + - - - - -

Dactylococcopsis - - + - - - - - -
raphidioides

Oscillatoria sp. + - - - - - + - +

Division Rhodophyta

Lemanea sp. - - - - - - - - -
{carpospores)

Fish # 1 2 3 4 5 6 7 8 9
Species FMS BHS BHS BHS BHS FMS FMS  FMS x WS FMS
Date /25 7/12  9/19 9719 8/25 9/19 8/25 8/25 8/25
Station Y-3 W-B Y-4 Y-1 X-mtn  Y-3 Y-3 Y-3 Y-3
Total

Length{mm) 340 350 280 327 265 480 340 420 420
Weight(q) 360 455 260 - 280 1135 360 860 720
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Table 31. Frequency of occurrence of food items from redside shiner stomachs

collected June - October 1976 from the Yampa River.

Station Y-3 Y-4
Date 6/22 7/16 8/5 6/23 7/16 8/5 8/19 10/10
Number of stomachs = 16 21 8 22 11 22 24 30
Diptera

Adults 25 76 12.5 0 9.1 9.1 33.3 3.

Immature 6. 4.76 O 0 27.3 22.7 12.5 3.
Ephemeroptera

Adults 1. 0 0 0 0 0 0 0

Immature 0 9.5 0 4.5 9.1 0 4.2 0
Hemiptera

Adults 0 0 0 9.1 0 0 0 3
Trichoptera

Immature 0 0 0 0 27.3 0 0 0
Hymenoptera

Adults 3. 4.7 0 0 0 0 4.2 3
Empty stomachs 0 0 37.5 22.7 27.3 13.6 12.5 70.
Invertebrate eggs 0 19 50 0 0 9.1 0 0
Unidentifiable® 0 0 125 0 0 4.5 29.2 13.
Unidentified

invertebrates 0 0 0 63.6 0 0 0 10
Coleoptera

larvae 0 0 0 54 54.5 0 0 0

49enotes percentage of stomachs which

bDenotes percentage of stomachs which
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MACROINVERTEBRATES
Methods
Collection

Most macroinvertebrate-collection sites were sampled twice a month
from July through October 1975, once in November 1975. and monthly from
March 1976 until October 1976 (Tables 7 and 8). Sampling in June 1976 was
ommitted due to high water.

Samples were collected with a D-shaped kick net about 32 cm wide,
27 cm high at the middle and 42 cm deep. The mesh size was 1.0 x 0.7 mm. A
kick net provides for some numerical assessment of the differences between
areas (Hynes 1970) and can be used on a wide variety of substrates (Morgan
and Egglishaw 1965).

The net was held vertically against the stream bed as the substrate
immediately above the net was vigorously stirred by kicking. Each sample
consisted of 1 min of kicking during which the net was moved two or three
times to different portions of the same habitat. Riffle samples were taken
at all sites to allow for comparisons between the sites. Other samples were
usually from a deeper pool area, a slower near-shore area, and/or a deeper,
slower mainstream area, depending on accessibility and uniformity of the stream
section. An attempt was made to sample in as many habitats as possible to
obtain a comprehensive overview of the invertebrate communities at each
sampling site.

Collections were preserved in 707 ethanol and returned to the
laboratory for sorting and identification. Some samples, usually those taken
during October or November when populations were highest, were sub-sampled

because of the large numbers of organisms.
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Data Analysis

Organisms were identified primarily by use of keys provided by
pennak (1953), Usinger (1956), Edmondson (1959) and Mason (1973).
The works of Burks (1953), Allen and Edmonds (1959, 1962, 1965), Berner (1959)

and Jensen (1966) were used for species jdentification.

Shannon-Weaver diversity indices (Wilhm and Dorris, 1968) were
calculated from the machine formula presented by weber (1973). Many taxa
which were not jdentified to species were treated as such for purposes of
diversity index calculation

A two-way analysis of variance of total numbers collected at
each site was used to determine seasonal or longitudinal trends on the Yampa

and White Rivers.

Results

Aquatic insects:species composition

A total of 100 insect taxa was collected from the Yampa River
(Tables 32 and 33). Mayflies were the most abundant order at most sites.

Ephemerella inermis, Baetis SP-» Tricorythodes minutus, and Rhithrogena sp.

were common at all sites. Caddisflies were the next most abundant order, with

Hydropsyche sp. and Cheumatopsyche sp. common at all sites. Stoneflies, true

flies and beetles were the other important orders, and Chironomidae (Diptera)
was the most common family. Several less-abundant taxa were found at all
cites (Table 33). Seventy-seven insect taxa were collected from four sampling

sites on the White River (Tables 34 and 35). Ephemerella inermis was gener-

ally the predominant group. Hydropsyche sp. and Chironomidae were the next
most common taxa. Total numbers of all taxa collected are presented in

Appendix VI.
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Tab'e 32. Mean number of individuals of the most common insect taxa collected
from riffles of the Yampa River, Colorado, July 1975 to October 1976.

Sampling Sites

Taxon Y1 Y2 Y3 Y4 Y5 Y6 Total
EPHEMEROPTERA
Ephemerellidae
Ephemerella inermis Eaton 28 304 1103 455 61 55 2006
baetidae
Baetis sp. A 48 54 66 30 30 23 251
Baetis sp. B 96 42 151 52 69 67 477
Heptageniidae
Rhithrogena sp. 165 151 382 77 91 39 905
Heptagenia sp. 2 0 0 0 1 16 19
Tricorythidae
Tricorythodes minutus Traver 6 7 118 335 42 96 604
Leptophlebiidae
Paraleptophlebia sp. A ] 10 5 5 ] 1 23
Traverella albertana (McDunnough) 0 0 0 3 6 4 13
Choroterpes albiannulata
(McDunnough) 1 4 9 33 1 ] a9
Polymitarcidae
Ephoron album (Say) ] 0 1 11 8 6 27
TRICHOPTERA
Hydropsychidae
Hydropsyche sp. 10 75 118 92 63 46 404
Cheumatopsyche sp. 1 75 236 80 143 50 5954
Lrachycentridae
frachycentrus sp. 2 19 1 1 3 ]
Lertoceridae
Uecetis sp. 1 1 57 16 36 13 [
Ccrtdostomatidae
Lepidostoma sp. 8 3 ! 0 0 : ?
Yodroptilidae
Hydroptila sp. 1 1 10 15 !
lessosomatidae
Frotoptila sp. 0 0 7 16 20 e
wiiconsychidae
teiicopsyche sp. 0 0 1 T
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Table 32. Continued.

Sampling Sites

Taxon Y1 Y2 Y3 Y4 Y5 Y6 Total
PLECOPTERA
Perlodidae

Isoperla sp. 4 8§ 11 28 5 4 160

Isogenus sp. 4 6 5 5 20 9 49
Perlidae

Claassenia sabulosa (Banks) 1 5 38 10 3 4 61
Chloroperlidae

Alloperla sp. 30 33 26 1 ] 0 87
Pteronarcidae

Pteronarcys californica

Newport 1 1 1 0 0 0 3

Pteronarcella badia (Hagen) 26 33 26 1 1 0 87
Nemouridae

Brachyptera sp. 0 1 19 3 7 3 33

Capnia sp. 0 0 0 42 3 1 46
DIPTERA
Rhagionidae

Atherix variegata Walker 98 16 88 26 2 2 232
Simuliidae (larvae) 47 12 76 4 1 ] 141
Tipulidae

Hexatoma sp. 26 14 22 5 3 ] 71
Chironomidae 31 63 161 263 41 79 638
LEPIDOPTERA
Pyralidae

Cataclysta sp. 0 0 1 1 4 13 19
COLEOPTERA
Elmidae

Microcylleopis sp. ] 1 2 4 2 10 20

laitzevia sp. 19 25 37 14 2 1 98

Dubiraphia sp. 0 1 1 5 1 1 g

Optioservus sp. 44 21 25 7 1 0 98




Table*33.

Colorado, July 1975 to October 1976.

Distribution of less-abundant insect taxa from the Yampa R1ver

Taxon

Sampling Sites

Y1

Y2

Y3

Y4

Y5

Y6

EPHEMEROPTERA

Ephemeridae
Ephemera simulans Walker

Ephemerellidae
Ephemerella hecuba

E. grandis

Baetidae
Pseudocloeon sp.

Heptageniidae
Epeorus sp.
Leptophlebiidae

Paraleptophlebia sp. B
Leptophlebia sp.

Siphlonuridae
Ameletus sp.

Ametropidae
Ametropus albrighti Travers

Caenidae
Caenis sp.
Brachycercus sp.

0ligonuridae
Lachlania saskatchewanensis Ide

TRICHOPTERA

Hydropsychidae

Arctopsyche sp.
Parapsyche sp.

Leptoceridae
Trianenodes sp.

Hydroptilidae
Orthotrichia sp.
Agraylea sp.
Mayatrichia sp.
Leucotrichia sp.
Neotrichia sp.

> ><
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Tablé 33. Continued.

Taxon

Sampling Sites

Y1

Y2

Y3

Y4

Y5

Y6

Limnephilidae
Drusinus sp.
Platycentropus sp.
Hesperophylax sp.

Glossosomatidae
Glossosoma sp.

Psychomyidae
Psychomyia sp.
Neureclipsis sp.
Polycentropus sp.

DIPTERA

Simuliidae (pupae)
Simulium venustum Say
virgatum Coquillet
bivittatum Malloch
argus Williston
arcticum Malloch

jLjpjnin;k

Tipulidae
Tipula sp.
Ormosia sp.

Empididae

Ceratopogonidae
Palpomyia sp.

Deuterophlebiidae

Tanyderidae
Protanyderus sp.

Ephydridae

Stratiomyidae
Stratiomys sp.

Blepharoceridae

Psychodidae
Pericoma sp.

Dolichopodidae

vittatum Zetterstedt

€< >
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Table 33. Continued.

Sampling Sites
Taxon Y1 Y2 Y3 Y4 Y5 Y

PLECOPTERA

Perlidae
Acroneuria sp. X

Nemouridae
Nemoura sp. X

Perlodidae

Arcxnogterxx sp. X X X

COLEOPTERA

o Haliplidae
4 Haliplus sp.
g Brychius sp.

Dytiscidae
Laccodytes sp. X
Eretes sp. X
Derovatellus sp. X .

Hydrovatus sp. X

Hydraenidae
Ochthebius sp. X

> >

Dryopidae
Dryops sp. X

Hydrophilidae
Heophorus sp. X
HEMIPTERA
Corixidae X X X X X X

Veliidae
Rhagovelia sp. X X X X

Naucoridae
Ambrysus mormon Montandon X X X

ODONATA

Gomphidae
Ophiogomphus sp. X X X X
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Table 34. Mean number of individuals of the most common insect taxa collected

from riffles of the White River, July 1975 to September 1976.

Taxon

Sampling Sites

W1A

W1

4

Total

EPHEMEROPTERA

Ephemerellidae
Ephemerella inermis

Baetidae
Baetis sp. A
Baetis sp. B

Heptageniidae
Heptagenia sp.

2hithrogena sp.

Tricorythidae
Tricorythodes minutus

Leptophlebiidae
Paraleptophlebia sp. A
Traverella albertana
Choroterpes albiannulata

Polymitarcidae
Ephoron album

TRICHOPTERA

Hydropsychidae
Hydropsyche sp.
Cheumatopsyche sp.

Brachycentridae
Brachycentrus sp.

Leptoceridae
Oecetis sp.

Lepidostomatidae

Lepidostoma sp.

Hydroptilidae
Hydroptila sp.

Glossosomatidae

Protoptila sp.

455

22
261

SO W

102

208

11

92

255

81
101

124
109

19

473

51
113

14
29

230

1N
46

232
54

26

56

104
27

1239

258
502

20
96

403

469
166

211

13

49




Table 34. Continued.

Sampling Sites _

Taxon WA AL w2 W3 Total
PLECOPTERA
Perlodidae
Isoperla sp. 21 40 75 1 137
[sogenus sp. 18 4 4 5 31
Perlidae
Claassenia sabulosa ] 1 0 0 2
Chloroperlidae
Alloperla sp. 7 2 0 ] 10
Pteronarcidae
Pteronarcella badia 59 1 0 0 60
Pteronarcys californica 3 0 0 0 3
Nemouridae
Brachyptera sp. 0 0 0 4 4
Capnia sp. 0 0 0 4 4
DIPTERA
Rhagionidae
Atherix variegata 19 3 6 2 30
Simuliidae (larvae) 205 22 27 11 265
Tipulidae
Hexatoma sp. 5 27 6 ! 39
Chironomidae 81 116 43 o 257
LEPIDOPTERA
Pyralidae
Cataclysta sp. 0 0 19 ] 20
LOLLOPTERS
Elmidae
Microcylleopis 5p. 0 5 13 1 1
Zaitzevia Sp. T g ] B 21
dubiraphia 5p. 0 0 ] ] X
Optinservus 5b. 64 2 0 0 i



TEB]e 35. Distribution of less-abundant insect taxa from the White River,
Colorado, July 1975 to September 1976.

Sampling Sites ;
Taxon W1A W1 W2 W3

EPHEMEROPTERA

Ephemerellidae
Ephemerella hecuba
E. grandis
E. doddsi
E. margarita

Baetidae
Pseudocloeon sp. X X X
Centroptilum sp. X

€ > M >

Heptageniidae

Epeorus sp. X X

Ephemeridae
Ephemera simulans X

Leptophlebiidae
Leptophlebia sp. X

Siphlonuridae
Ameletus sp. X

Caenidae
Caenis sp. X X
Brachycercus sp. X

0ligonuridae
Lachlania saskatchewanensis X

TRICHOPTERA

Hydropsychidae
Arctopsyche sp. X

Leptoceridae
Triaenodes sp. X

Hydroptilidae

Agraylea sp.
Mayatrichia sp. X X

Leucotrichia sp.

>€ > >

Limnephilidae
Hesperophylax sp. X
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Tahle 35. Continued.

Taxon

Sampling Sites

WIA

Wl W2

W3

Glossosomatidae
Glossosoma sp.

Psychomyidae
Psychomyia sp.

DIPTERA

Simuliidae (pupae)

Simulium bivittatum

S. arqus
. venustum

S
S. arcticum

Tipuludae
Tipula sp.

Holorusia sp.
Ephydridae

Stratiomyidae
Stratiomys sp.

Blepharoceridae

PLECOPTERA

Nemouridae
Nemoura sp.

COLEOPTERA

Haliplidae
Haliplus sp.
Brychius sp.

HEMIPTERA

Corixidae

Veliidae
Rhagovelia sp.

Naucoridae
Ambrysus mormon

ODONATA

Gomphidae
Uphiogomphus sp.

> > > >

> =
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Aquatic insects:inventory by site

Total mean insect abundance increased from Site Y1 to Y3 on the
Yampa River and then decreased to Site Y6 (Figure 13). Greater percentages
of stoneflies and beetles (Elmidae) occurred at Site Y1 than at any other site
(Figure 14). From Y3 to Y4, there was a general decrease in all major groups,
probably because of changes in substrate and current velocity. Further
decreases in all major groups were noted at Site Y5, and stoneflies and caddis-
flies decreased still more at Y6. Stoneflies and beetles showed a general
downstream reduction in numbers as well as in percent compositidn (Figure 14).
A1l other orders followed the longitudinal trend noted in total abundance
(Figure 13). Ames (1977) presented greater detail on these changes.

The sampling site on the Williams Fork, WF1, showed a varied insect
community with low abundance. The Williams Fork was a smaller stream than
either the Yampa or White Rivers at the same elevation. The site sampled was
directly below a coal mine and was heavily silted. The most common insect
species were the same as those in the Yampa River.

On the White River, total mean insect abundance decreased moderately
from Site WIA to W1, increased from W1 to W2, and then fell off sharply at W3
(Figure 15). At WIA, the uppermost White River site (and a fairly swift,
narrow part of the river with a rubble substrate), there were many ggbgmgfgllg_f

inermis, Baetis sp., Brachycentrus sp., simuliid larvae, Pteronarcella badia,

Optioservus sp., and Zaitzevia sp. (Table 34). The decrease in insects from
WIA to Wl was primarily due to a decrease in these seven taxa. The increase
from Wl to W2 was due to an increase in mayflies. All major groups dropped

off sharply at Site 13 except for Traverella albertana and the two-tailed

Baetis, which increased. Ames (1977) presented additional detail on these

phenomena.
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Figure 13. Average number of aquatic insects collected from the Yampa
River from July 1975 to October 1976.
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3000

2000

1000

Average Number of Individuals

~

W1A

Average number of aquatic insects collected from the White

w1l w2

Sampling Sites

River from July 1975 to September 1976.

99

W3



Stoneflies and beetles decreased greatly from WIA to W1 in both
percent composition and total abundance (Figure 16). Both groups remained
minor parts of the fauna at Sites W2 and W3. Mayflies increased in impor-
tance from WIA to W3. This trend could also be seen on the Yampa River

(Figure 14).

Aquatic insects:inventory by date

Running waters naturally show a seasonal fluctuation in aquatic
insect abundance as well as in species composition. Generally, numbers of
collected insects are low in the spring when many species have emerged,
increase during the summer, and peak in the fall months (when many organisms
are early instars which overwinter). A second, lower peak in the early
spring is caused by delayed egg hatching and maturation of early instars over
the winter. A drop in numbers corresponds with spring emergence
(Hynes 1970). The aquatic insects of the Yampa River followed this seasonal
pat’ n with respect to total abundance. The highest peaks were in October and
November of 1975 with a lower peak in March 1976 and another in
October 1976 (Figure 17). Mayflies, caddisflies, stoneflies and true flies

followed this pattern (Figure 18). Ephemerella inermis and Tricorythodes

minutus became extremely abundant in October and November 1975 and in October
1976, accounting for much of the fall peak in numbers (Table 36). The
peak and drop in numbers in spring 1976 was also due to these species.

Hydropsyche sp. and Cheumatopsyche sp. (Trichoptera) followed this

same seasonal pattern. Qecetis Sp. was abundant in the fall of 1975 and 1676
and was low in numbers in the spring and early summer (Table 36).
Plecopterans showed a higher peak in March 1976 than in October 1975.

This was primarily due to the winter stoneflies, Brachyptera sp. and Capnia sp.
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Figure 17. Seasonal changes in total abundance of aquatic insects on
the Yampa River, July 1975 to October 1976.
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Table 36. Seasonal change in total abundance for the major species on the Yampa River (total from Sites Y3, Y4, and Y5).

Monthly Sampling Dates

Taxon /75 8/75 9/75 10/75 11/75 3/76 4/76 5/76 7/76 8/76 9/76 10/76 Total
EPHEMEROPTERA
Polymitarcidae

Ephceron album 44 449 46 29 0 0 0 0 89 46 3 0 706
Ephemeridae

Ephemera simulans 3 4 1 35 12 50 10 1 9 30 12 16 183
iLeptophlebiidae

Choroterpes albiannulata 0 613 174 18 0 0 1 0 305 358 36 6 1,511

!raverelia albertana 0 16 5 0 0 0 ] 0 62 52 0 0 135
Baetidae

Beatis sp. 342 968 868 53 79 687 381 700 996 707 434 176 6,391
Tricorythidae

Tricorythodes minutus 125 919 408 1338 2501 1013 194 8 510 1492 738 3575 12,821
Heptageniidae

Rhithrogena sp. 6 114 1980 1551 859 187 483 201 47 118 375 194 6,115

Hegtagen?a sp. 33 51 20 14 23 7 2 2 48 39 48 62 349
Ephemerellidae

Ephemerella inermis 31 40 1539 7363 4521 1163 1648 422 25 14 955 2890 20,611

48,822

TRICHOPTERA
Hydropsychidae

Hydropsyche sp. 57 503 662 581 559 620 83 28 212 512 563 305 4,685

Cﬁeumatogszche sp. 64 254 1203 1128 833 796 204 32 183 745 1262 1635 8,339
Brachycentridae

Brachycentrus sp. 28 13 5 5 8 0 5 0 7 2 9 2 84
Hydroptilidae

Hydroptila sp. 4 34 8 52 66 13 0 0 129 23 16 253 598
Leptoceridae

Qecetis sp. 17 20 258 356 135 139 1 35 6 168 753 513 2,401

Triaenodes sp. 0 3 7 26 6 8 5 0 0 19 15 37 126
Lepidostomatidae

Lepidostoma sp. 0 0 0 18 1 0 16 1 0 0 0 1 37
Glossosomatidae

Protoptila sp. 9 9 87 N 7 4 ] 0 12 42 222 126 530

16,800
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Table 6. tontinued.

Monthly Sampling Dates

Taxon 7/75 8/75 /75 10/75 11/75 3/76 4,76 5/76 7/76 8/76 g/7¢ 10/76 Total
PLECOPTERA
Periodidae
Isoperla sp. 0 204 157 780 136 138 465 79 8 1 14 93 2,075
Tsogeras sp. i 8 134 132 76 51 30 13 22 66 49 36 618
Perlidae
Claassenia sabulosa 16 16 236 156 39 19 0 3 26 68 45 4 628
Chloreopertidae
Alloperla sp. 3 0 0 0 181 103 71 35 1 0 1 28 423
Pteronarcidae
Pteronarcella badia ] 23 134 60 35 60 16 0 8 0 0 1 337
Nemouridae
Brachyptera sp. 0 0 0 0 24 295 32 0 0 0 0 0 35
Capnia <p. 0 0 0 0 0 676 1 0 0 0 0 0 677
5,109
COLEOPTERA
Elmidae
Microcylleapis sp. 1 8 12 6 16 32 5 0 0 20 13 3 116
fartzevia sp. 16 60 204 76 14 74 13 2 79 92 112 68 810
Oubtraphia sp. 5 33 14 32 38 42 50 3 8 18 13 131 387
Optioservus sp. 4 61 81 30 44 56 6 2 14 39 116 85 598
1,91
DIPTERA
Rhagionidae
Atherix variegata 12 155 472 268 142 314 31 1 53 107 128 81 1,874
Tipulidae
Hexatoma sp. 19 95 174 224 72 49 49 13 63 29 95 66 948
Simultidae larvae 29 25 244 33 37 352 44 13 187 64 49 15 1,092
Thironomidae Jarvae 20 771 363 1233 2424 2797 258 57 964 304 2N 35 1747 12,973
15,187
VERTIMPTERA
i 8! 4 1 1 8 1 n n 17 28 B 66

T
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A]fgéerla sp. was also very abundant in the spring. A1l other stonefly
species showed the general trend.

True flies also showed a higher peak in the spring of 1976 than in
the fall of either 1975 or 1976. This was primarily due to the abundance of
Chironomidae and Simuliidae, which have many spring-emerging species. Atherix
variegata and Hexatoma sp. followed the general seasonal pattern. Beetles,
mainly Elmidae, followed the same pattern, but were less abundant than the
other major orders (Figure 18). The seasonal change in percentage composition
of aquatic insects of the Yampa River is illustrated in Figure 19. Mayflies
were the most common order throughout the year except in the early spring.

In March, mayflies made up 32% while true flies comprised 36% of the fauna.
Stoneflies became much more abundant in March and comprised 14% of the fauna.

A11 orders except the principle component, mayflies, from the White
River exhibited the seasonal trends outlined by Hynes (1970) and observed for
the Yampa River (Figure 20). With respect to total abundance there was
generally an increase in numbers from July through November 1975. A peak,
followed by a drop in abundance occurred in the spring of 1976. The greatest
peak, in July 1976, was caused primarily by a surge in numbers of Tricory-

thodes minutus, Choroterpes albiannulata, and Traverella albertana (Figure 21

and Table 37). These species are adapted to a substrate mixed with silt
(Berner, 1959), and the observed change in abundance may be explained by an
increase in silt caused by the building of a bridge just upstream from Site WI.
Yet, Baetis sp. was also very abundant at that time.

From the high peak in total numbers in July 1976, there was a de-
crease to September 1976 to a level almost that of September 187". - White
River stoneflies were most abundant in November, March, and April; this was

due to the abundance of the genus Isoperla.
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Table 37.

Seasonal change in total abundance for the major species on the White River (total from Sites W1, W2, and W3).

Monthly Sampling Dates

Taxon 7/75 8/75 9/75 10/75 11/75 3/76 4/76 5/76 1/76 8/76 9/76 Total
EPHEMERQPTERA
Polymitarcidae

Ephoron album 0 2 0 0 0 0 0 0 11 2 0 15
Leptophlebiidae

Choroterpes albiannulata n 89 51 2 0 0 0 0 914 189 18 1,263

Traverella albertana 1 17 63 33 0 ) 0 0 604 188 5 M
Baetidae

Baetis sp. 327 1099 1051 419 360 850 415 87 1744 1248 798 8,398
Tricorythidae

Tricorythodes minutus 484 119 273 305 251 72 115 40 6882 2196 492 11,229
Heptagenidae

Rhithrogena sp. 7 5 109 387 45] 140 112 12 15 37 20 1,459

ﬂegtaggnia sp. 110 4 44 50 13 29 21 1 123 113 72 581
Ephemerellidae

Ephemerella sp. 265 0 596 1490 2133 3412 4326 1259 349 166 382 14,378

38,234

TRICHOPTERA
Hydropsychidae

Hydropsyche sp. 174 422 1728 595 607 124 509 38 105 1179 1051 6,532

Cﬁeumatogszche sp. ] 34 119 204 122 36 57 17 78 811 1068 2,547
Brachycentridae

Brachycentrus sp. 13 1 0 0 0 0 1 0 N 25 5 45
Hydraoptilidae

Hydroptila sp. 27 40 6 31 51 1 0 0 231 90 184 661
Leptoceridae

Qecetis sp. 3 0 1 18 8 0 1 0 0 6 19 56

Triaenodes sp. 0 0 0 0 0 0 0 0 1 0 0 1
Lepidostomatidae

Lepidostoma sp. 0 0 Q 1 6 1 1 1 0 0 Q 10
Glossosomatidae

Protoptila sp. 0 0 6 Q 2 0 0 0 0 1 24 33

9,885
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Table 37, Continued.

Taxon

Monthly Sampling Dates

8/75 9/75 10/75% 11/75 3/76 4/76 5/76 7/76 8/76 9/76 Total
PLECOPTERA
Perlodidae
Isoperla sp. 68 2 9 144 330 513 394 44 21 9 47 1,581
Isogenus sp. 0 1 1 37 28 22 67 8 47 25 26 272
Perlidae
Claassenia sabulosa 4 0 7 0 0 0 0 0 0 0 0 11
Chioroperlidae
Alloperla sp. 0 ) 0 0 36 0 0 4 0 3 1 44
Pteronarcidae
Pterconarcella badia 0 0 4 0 0 0 0 0 0 0 1 5
Nemouridae
Brachyptera sp. 0 0 0 0 134 1 0 0 0 0 0 135
Capnia sp. 8} 0 0 0 0 43 0 0 0 n 0 43
2,091
COLEQPTERA
f£lmidae
Microcylleopis sp. 14 16 38 40 16 24 19 6 34 92 35 334
Jaitzevia sp. 6 16 10 10 13 4 5 9 24 1N 18 126
Dubiraphia sp. 0 0 0 1 b} 0 7 0 6 0 4q 18
thioservus Sp. 2 2 9 1 0 4 6 1 0 1 0 26
504
DIPTERA
Rhagionidae
Atherix variegata 4 10 63 31 15 17 39 14 3 3 10 209
Tipulidae
Hexatoma sp. 36 81 270 73 64 86 50 60 121 107 953
Simuliidae larvae 19 215 81 58 86 58 5 283 215 39 1,064
Chironomidae larvae 96 410 632 0 830 177 181 481 543 679 4,038
6,075
LEPIDOPTERA
Pyralidae
Cataclysta sp. 7 2 128 69 17 21 38 1 0 25 24 332




k4

Aquétic insect diversity

The median Shannon-Weaver Diversity Index value by dates for all of
the Yampa River sites was close to 3.00, except for the slightly higher value
for Site Y1 (Table 38). The lower sites (Y4, Y5 and Y6) showed a greater
range of diversity than Sites Y1, Y2 and Y3, indicating that the former sites
experienced greater fluctuations in environmental conditions during the
sampling period. Sites Y1, Y2 and Y3 had a similar range of diversity index
values and were apparently affected to a similar degree by environmental con-
ditions. Index values for Site Y4 were variable but generally indicated a
favorable environment for aquatic insects. The median diversity values for
the Yampa River indicated clean water according to the definitions of Wilhm
and Dorris (1968). The highest diversity values occurred in August and
September 1975 and 1976 (Table 38). In theory, that was the time of the year
when environmental conditions should have been most stable. The water was
low, slow and clear, and temperatures were moderate. Only a few species
were emerging, and abundance was increasing. The lowest diversity values
were calculated for the May 1976 collections. Environmental conditions were
unstable; run-off was occurring, and the water was fast and turbid. At that
time of year, many species emerged and numbers declined.

Diversity values were generally lower for White River sites than for
Yampa River sites (Table 39). WA, the highest in elevation, showed a median
index value of 3.16, indicating clean water, and a wide range of values
(1.58-3.28), indicating fluctuating conditions. Sites W1, W2 and W3 had
median diversity values of less than 3.0, indicating general water gquality
degradation. As on the Yampa River, the highest diversity was in the fall

and the lowest in the spring (Table 39).
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Table 33. Total number of insect species, range of values for the Shannon-Weaver Diversity Index, and
seasonal diversity values for the sampling sites on the Yampa River, Colorado.

Sampling Sites

Y1 Y2 Y3 Y4 Y5 Y6
Total taxa 70 64 77 70 66 61
Shannon-Weaver values

August 1975 3.78 3.70 3.08 4.17 3.27 --
September 1975 3.43 3.19 3.29 3.43 3.16 --

May 1976 2.48 2.75 2.88 1.51 1.60 --
August 197¢ -~ -~ 3.70 3.05 3.00 3.31
September 1976 ~- -— 3.30 3.53 3.40 3.50
Range for all sampling dates 2.95- 2.42- 2.75- 2.30- 1.51- 1.60-
3.78 3.70 3.70 4.17 3.60 3.62

Median value 3.43 2.85 3.00 2.91 3.00 3.15




Table 39. Total number of species, range of values for the Shannon-Weaver
Diversity Index, and seasonal diversity values for the sites on
the White River, Colorado.

Sampling Sites

WIA Wi W2 W3
Total taxa 61 58 46 59
Shannon-Weaver values
August 1975 3.24 2.62 2.99 2.25
September 1975 3.27 2.40 2.43 3.31
May 1976 1.58 1.30 1.74 0.61
August 1976 -- 3.05 3.24 2.95
September 1976 -- 2.89 2.88 3.45
Range for all sampling 1.58- 1.30- 1.74- 0.61-
dates 3.28 3.06 3.24 3.45
Median value 3.26 2.62 2.43 2.74
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Statistical analysis of aquatic insect data

Analysis of variance of total numbers of aquatic insects by

dates and Yampa River sampling sites showed highly-significant differences

among both sampling sites and dates (Table 40). The F-statistic for a
cubic relationship among dates was also highly significant. The test

statistic for differences between Yampa River sampling sites was also

highly significant as was the test for a quadratic trend (i.e. one peak).

Seasonal abundance trends were not verified by a similar

analysis of White River data (Table 41), but differences between White
River sampling sites were also statistically significant. The most
significant trend was linear, indicating that numbers gradually decreased
from Site WIA to Site W3.

Aquatic macroinvertebrates other than insects

Distribution and total numbers of non-insect macroinvertebrates
collected from the Yampa and White Rivers are presented in Tables 4?2
and 43, Oligochaete worms were the most common non-insect inverte-
brates in both rivers; greatest numbers were found at Sites Y4 and
W2.  The substrate at these sites was mixed coarse and fine

material,

Hydracarina were generally common at the upper sites and scarce

at the lower sites on both rivers. Ferrissia SP., a limpet, was found only

in the Yampa River, while amphipod crustaceans were found only in the White

River,
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Table 40. Analysis of variance table for the

on the Yampa River, Colorado.

sampling sites and dates

Source of Degrees of Sums of Mean F-
Variation Freedom Squares Square Statistic
Between dates 11 26424139 2402194 4,427
Cubic 1 22520452 22520452 41.499
Between sites 4 23037075 5759269 10.613
Quadratic 1 7087922 7087922 13.061
Residual 35 18993506 542672

Table 41. Analysis of variance table for the sampling sites and dates
on the White River, Colorado.

Source of Degrees of Sums of Mean F-
Variation Freedom Squares Square Statistic
Between dates 10 6714267 671427 1.797
Between sites 3 8890532 2963511 7.933

Linear 1 4207170 4207170 11.263
Residual 27 10085888 373551
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Table 42. Distribution and total numbers of macroinvertebrates other than
insects collected from the Yampa River, Colorado, July 1975 to
October 1976.

Sampling Site

Taxon Y1 Y2 Y3 Y4 Y5 Y6
Gastropoda
Planorbidae
Gyraulus sp. 0 0 0 4 0 0
Physidae
Physa sp. 1 1 0 0 10 2
Ancylidae
Ferrissia sp. 0 0 13 41 9 1
Pelecypoda
Sphaeriidae
Sphaerium sp. 0 0 0 0 1 2
Annelida
0ligochaeta 2 21 18 276 2 13
Hirudinea
Glossiphoniidae 0 0 1 0 0 0
Hydracarina 21 30 14 1 0 1
Collembola 0 0 0 0 1 0
Cladocera




Table 43. Distribution and total numbers of macroinvertebrates other than
insects collected from the White River, Colorado, July 1975 to
September 1976.

Sampling Site
Taxon WIA W1 W2 W3

Gastropoda
Limnaeidae
Lymnaea sp. 4 3 0 1
Physidae
Physa sp. 30 3 3 0

Amphipoda
Gammaridae
Gammarus sp. 21 1 0 1
Talitridae
Hyalella azteca 1 1 0 0

Annelida
Oligochaeta 4 41 43 14

Hydracarina 3 11 6 0
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HABITAT
Methods

Water chemistry determinations made at the times of fish collec-
tions included dissolved oxygen, total hardness, total alkalinity, pH,
temperature, and specific conductance, Chemical parameters were measured
with either a Hach model AL-36B field kit or a Hach field engineer's kit.
Dissolved oxygen was determined by titrating a 200-m1 sample (prepared
with Hach alkaline-azide-iodine reagents) with 0.025N phenyl arsine oxide
(PAO) to an accuracy of 0.01 mg/1. Conductivity was measured with a Beckman
conductivity meter,

Specific habitat features of certain stations on both rivers
were described qualitatively or by dimensional measurements made during
1976 and 1977. Features assessed qualitatively included bankside vege-
tation and stability, grazing or other overbank land-use practices and
instream activities such as channelization, stabilization or dredging.

At locations of detailed dimensional measurements, five or six
channel cross-sections were surveyed to determine the ground profile.

Water surface elevations were determined to within 0.305 cm, and velo-
cities measured to within 0.2 feet per second (0.06 meters per second
imps]). Substrate was described as mud, sand, cobble, rubble (angular
cobble) or boulders by visual means. Stream measurements were made in
English units to facilitate comparisons with other hydrologic data. Using
these data and a U.S. Bureau of Reclamation computer program known

as Water Surface Profile (WSP), the depth and velocity
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characteristics of the site could be predicted with reasonable accuracy for
flows higher or lower than those observed. Use of this program in flow-related
fisheries studies was described by Spence (1975) and Bovee and Milhaos (1978).
Instream habitat at the sites was then evaluated by substrate and
velocity diversity, gradient, mean depth and width, and pool:riffle ratio.
These parameters were evaluated at a flow approximating mean annual flow and

at a Tow flow (approximating a 20-year low flow) by computer simulation.

Results

Chemical and physical conditions

Physical and chemical conditions measured at fish-collecting stations
on the Yampa (Table 44) and White (Table 45) Rivers varied within levels
suitable for the existence of a diverse fish fauna. Dissolved oxygen levels
approximated saturation in both rivers (Tables 44 and 45). Hardness and alka-
linity were both relatively high but not unexpectedly so; Targe rivers flowing
over calcific substrate are normally harder than waters emanating from granitic
basins (Hynes, 1970). Conductivity was generally higher in the White River

than in the Yampa River.

Discharge levels in 1977 were the lowest experienced during our study.

Prior to our July 1977 sampling trip, water levels reached extremely low levels

in both rivers. USGS records indicated flows of 20 cfs in the Yampa and 50

cfs in the White River. Rainstorms just prior to our July sampling trip restored

water levels to nearly normal conditions. Discharge levels in 1975 and 1978
were high; those in 1976 were intermediate. Water temperatures increased

during the summer of 1977 at a much faster rate than in previous years.




Table 44. Results of physico-chemical determinations on the Yampa River, 1975-1977‘5

Time Water Total Total Cond.
of  Temp. D.0. Alk. Hardness (mmhos Turbidity
Station Date Day (c) (mg/liter) pH (mg/liter) (mg/liter) @25 C) (JTU)
Y-1 7/10/75 -- 13.9 8 8 34.2 51.3 -~ --
Y-2 7/11/75 -- 16.1 8 8 42.8 51.3 -- --
Y-3 7/13/75%  -- 18.9 8 9 47.8 68.4 280 --
Y-4 7/14/75 -- 18.9 9 9 68.4 85.5 300 -
Y-1 7/19/75 -- 14.7 3 3 41.6 85.5 237 --
Y-2 7/19/75 -~ 16.4 9 9 47.9 68.4 265 --
Y-3 7/19/7% -- 20.5 8 9 54.7 85.5 343 -~
Y-4 7/19/75 -- 20.0 8 9 61.6 85.5 356 --
Y-1 8/5/75 -- 22.6 8.51 9 88.9 119.7 458 --
Y-2 8/5/75  -- 19.4 7.89 9 85.5 102.6 490 -
Y-3 8/5/75 -- 23.3 8.2 9.5 119.7 153.9 675 --
Y-4 8/5/75 -- 23.3 7.6 9.5 119.7 153.9 700 ~=
Y-3 8/25/75 -- 20 8.46 9 136.8 153.9 800 --
Y-4 8/25/75 ~-- 18 8.10 9 136.8 171 940 -
Y-4 3/25/75 -- 18 8.24 9 136.8 171 940 --
Y-1 9/17/75 -- 13 9.51 8.5 136.8 153.9 675 -
Y-2 9/17/75 -- 15.5 -- 9 136.8 153.9 825 --
Y-3 9/17/75 -- 18 8.56 9 171 188.1 1100 --
Y-4 9/17/75 -- 16.5 8.5 9 153.9 188.1 1200 --
Y-1 3/24/76 0900 0 11.9 8 116 154 1125 --
Y-2 3/24/76 1300 0 10.6 8.5 137 239 1400 --
Y-3 3/24/76 1600 0 10.65 8.5 55 145 1500 -~
Y-] 5/19/76 0915 8 8.65 -- 30 40 180 45
Y-2 5/19/76 1230 12 8 -- 30 49 220 75
Y-3 5/19/76 1545 14.5 8.2 7.75 100 125 270 75
Y-4 5/20/76 1130 14 8.6 7.6 80 80 305 140
Y-1 6/1/76 0900 9.5 9.1 7.2 25 35 160 15
Y-2 6/1/76 1200 12 8.6 7.2 35 35 180 15
Y-3 6/1/76 1700 15 8.5 7.4 53 60 280 45
Y-4 6/2/76 1200 15 9.0 7.4 55 60 280 60
Y-l 6/22/76 0645 15 7.6 7.4 32 4z 160 10
Y-2 6/22/76 1230 16 7.6 7.7 44 52 220 12
Y-3 6/22/76 1745 18 7.6 7.8 64 72 410 275
Y-4 6/23/76 1050 18 8.0 7.8 80 110 375 >500
Y-1 7/15/76 1400 21 8.55 - 60 70 340 --
Y-2 7/15/76 1800 24 7.75 -- 65 72 360 -
Y-3 7/16/76 1000 22 7.0 -- 30 100 560 --
Y-4 7/16/76 1600 24 8.2 -~ 100 100 600 --




Table 44.* Continued.

Time Water Total Total Cond.
of Temp. D.O. Alk. Hardness (mmhos Turbidity
Station Date Day (c) (mg/liter) pH (mg/liter) (mg/liter) @25 C) (JTU)
Y-1 8/4/76 1300 20 8.85 7.5 95 100 475 -~
y-2 8/4/76 1700 22 8.85 7.5 95 100 540 -
Y-3 8/5/76 0900 18 6.45 7.0 140 161 850 -
Y-4 8/5/76 1300 22 8.05 7.5 155 185 1050 -
f-1 10/10/76 1400 12 9.8 -- 120 120 550 --
Y-4 10/10/76 0830 8 9.2 8.3 160 230 1200 --
{-1 5/25/77 1335 11 8.7 -- 40 35 240 -—
{-2J 5/25/77 1715 16 8.2 - 70 60 370 -
(-3 5/26/77 0815 13 7.9 - 65 70 375 --
(-4 5/26/77 1130 14 8.4 - 90 80 425 -
1 6/27/77 1430 - - -- 140 140 480 -
-24J 6/27/77 1630 25.5 6.9 - 120 120 - -
-3 6/28/77 0930 20.5 6.3 - 140 150 -- -
-4 6/28/77 1045 22 6.75 -- 130 135 805 -
-1 7/27/77 1600 23 8.1 7.2 -- 80 -- 30
=24 7/29/77 0730 22 6.7 7.2 160 110 - -~
-3 7/27/77 1000 21 6.4 -- -- - -- 30
-4 7/29/77 1500 22 7.3 7.3 250 235 - 130
=1 8/30/77 1400 18 8.4 - 130 120 - --
-2J 8/30/77 1600 18 7.5 - 170 115 -- 70
-3 8/31/77 1100 16 7.8 -- 170 120 -- 40
-4a 8/31/77 0900 13 7.5 - 210 205 -—- 140
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Tabie 45. Results of physico—chemical determinations on the white River, 1975-197

Time Water Total Total Cond.
of Temp. D.0. Alk. Hardness (mmhos Turbidi
station Date Day (C) (mg/1iter) pH (mg/liter) (mg/liter) @25 C) (JTY)

e

W-A 7/10/75
W-B 7/10/75

W-A 7/21/175
W-B 7/21/75

W-A 8/5/75
B 8/5/75

W-B 8/27/75
W-8 9/19/75
W-A 5/20/76

W-8 5/21/76
W-A 6/3/76

W-B 6/2/76

W-A 6/24/76
W-B 6/23/76
W-A 7/17/76
W-B 7/16/76
W-A 8/6/76

W-B 8/5/76

W-A 8/26/76
W-B 8/26/76
W-A 5/27/77
W-B 5/26/717
W-A 6/28/77
W-B 6/28/77
W-A 7/3V/77
W-B8 8/2/77

W-A 8/31/1717
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Typically, water temperatures did not exceed 20 C until July and August.

During late June 1977, temperatures were nearly 10 C higher in both rivers
than at corresponding dates in Previous years of our Study.

Results of turbidity analyses in 1975 were considered unreliable
because of 1) failyre to completely resuspend particulate matter and 2)
possible proliferation of phytoplankton in the containers. Use of a Field
Engineer's kit provided acceptable turbidity data in 1976 and 1977. Tests
for pH in 1975 and early 1976 were conducted by a simple colorimetric test, and

values obtained were probably erroneously high.

Hahjtat analysis

Traditional pool:riffle analysis of Yampa River habitat was difficult
because of the Predominance of rather featureless "pyn" characteristics, The
Tower Yampa River displayed a "run and Crossing" longitudinal profile with Tong
(300-500 m), shallow runs separated by narrow crossing bars as short as
approximately 5 m. The majority of the river below Craig, Colorado, is quite
similar to cross-sections 0, 220, 419 and 516 measured at Station Y-3 (Table 46
and Appendix ViIa). Only in Juniper and Cross Mountain Canyons and at Station
Y-4 were there significant]y—different river characteristics. At Station
Y-4, a meander had encountered a recent lTithologic control, causing a local
increase in sinuosity and forming a deep counter-current pool downstream.

The result was an area of diverse substrate and velocity distribution (Table 46
and Appendix VIIb).

Winter grazing had destabilized the streambanks near Station Y-3,
but its effects were less evident in the vicinity of Station Y-4, Instream

activities were evident near Stations Y-1 and Y-3, with bed-material dams
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T s epth, wadthidenth ratio and substrate composition of four representative reaches
b on the Yampa and White Rivers, 1976 and 1977.
Statton “idtn Depth Width: W&ffﬁ}fﬂlﬁjliaéﬁﬁéﬁfQEEkQEEKLJHLJLXWﬁ velocity
s senaney ofu)vesec () (ft) Depth Mud sand  Lobble Rubble Boulders category®

-3 0 150 1.5 100.0 100 2
220 185 4.1 45.0 20 a0 2
(170 319 155 3.0 51.6 40 60 2
576 135 2.7 49.3 50 50 2
OGradient 010 727 175 5.8 29.8 80 10 10 1
Y-d 0 150 3.0 53.0 100 3
170 95 3.0 31.6 60 an 3
(160 446 132 3.65  36.1 60 40 2
» 604 220 8.0 27.5 80 20 1
= Gradient = 00015 740 225 2 31.4 90 10 1
W-A 0 80 2.3 35.8 10 10 80 4
75 96 3.8 25.3 200 20 —eeeeeoo unknown-------- 3
(209) 238 67 4.2 15.9 20 20 aeeeeoll unknown-------- 1
318 46 6.7 6.86 20 20 @ -—o_____ unknown-------- 1
Gradient = 0014 409 65 4.2 15.47 10 10 80 1
W-B 0 45 2.0 22.7 10 80 10 3
80 70 1.7 41.6 10 80 10 3
(200) 166 -- -- 25.0 10 80 10 2
261 -- -- 297196 19 80 10 2
Gradient = 0025 360 -- -~ 40/16b 10 80 10 2

~ 1 fps (<.304 mps)

~ 1< 2 fps (-~ .304 < .608 mps)
S 2 3 fps (~.608 - 912 mps)
= 3 fps (».912 mps)

Welocity cateqory

o on

1
2
3
4

bChanne1 divided by island; numbers denote width:depth ratio on two sides of the isTand.
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coﬁstructed to create pools for pumped diversion. Width:depth ratios at
Station Y-3 were high, reflecting the broad, shallow nature of the channel.
At Station Y-4, width:depth ratios decreased as a result of the pool condi-
tions.

At both White River stations, hydraulic gradients were approximately
ten times greater than those measured at either Yampa River station (Table 46
and Appendices VIIc and d). Consequently, velocities were greater and sub-
strate particles larger and more diverse. Again, pool:riffle ratio analysis
was difficult because of the predominance of run-crossing characteristics,
but riffle areas were more numerous within the White River reaches. Width:
depth ratios were commonly less than half those encountered on the Yampa River,
again in accordance with the measured hydraulic gradients.

Much winter grazing occurred along the White River near Stations
W-A and W-B, and efforts of the landowners to stabilize streambanks were
evident. Limited channelization and instream activity were noted. Bankside
vegetation was denser near the White than near the Yampa River; a feature

normally associated with increased bank stability.

DISCUSSION
Our fish sampling on the White River in Colorado yielded no species

which had not previously been reported. The only discrepancies between our
species 1ist (Table 10) and the list of fishes previously reported from the
White River in Colorado (Table 2) involve roports by others of species which

we did not collect. We undoubtedly missed certain salmonid species by restric-
ting our collecting to lower elevations. We question whether longnose dace

and white suckers are or ever were present in the White River. The former

was reported by researchers on Colorado 0il Shale Tract C-a (Gulf 011 Corp.
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and Standard 0i1 Co. 1975-77) who included Tongnose dace in a combined list of
species collected from the White River and lower Yellow Creek. White suckers
were probably erroneously identified by Pettus (1973 and 1574) .

Our Yampa River collections (Table 9) vielded three fish species
which had not been reported before oyr sampling began in 1975 (Table 5).
Descriptions of range extensions have not yet been published. The sand shiner
was reported from the Jlower Yampa River by Seethaler et al. (1976) and by some
of us (Prewitt et al. 1978) in other sections of the Yampa, but it had not
previously been reported from the Yampa River. The presence of larval and
early juvenile specimens in our collections indicated a reproducing population
of this species in the Yampa River, They were collected from Station V-4 up-
stream to Station Y-2b, 3 kn below Craig, Colorado. The plains killifish was
also reported by Seethaler et al. (1976) and Prewitt et a]. (1978). TIts
presence as far upstream as our Station Y-3 may represent a new distributional
Himit. Plains killifish were also collected from Lay Creek, Moffat County,
Colorado, on 24 June 1976 by BLM Fishery Biologists Jeryy Rasmussen and James F.
Johnson. The collection site was 1.2 km southwest of the town of Lay, Colo-
rado, on the Lay-Axial road. He sampled this site on 22 July 1977 and
collected several specimens.  The speckled dace « redside shiner hybrid
(tentative identification) has not been previously reported from the Yampa
River. About ten specimens, ranging in si-e rom o Id o to 77 nm, were col-
lected from the Yampa River in 1976 and Pa770 in dre, Colorado Division
of Wildlife sampling teap Including e ot g 0 e P

shocked a 135-mm specimen tentatively identfiend Totne e heheid D Sand

Shiners gqppear to be increasing their PLErRas Cage Dae g boe nandd deposy -

tional nature of the Yampa River boloy Travals e e vt FUTT i fish and



the suspected hybrid between speckled dace and redside shiners may have been
present in the Yampa River for some time.

Notably absent from our collections were the rare fishes reported
by other authors from the lower Yampa River including bonytail, humpback
chub, humpback sucker and hybrids between the Jatter and flannelmouth sucker.
Bonytail are probably extinct or very nearly so. MWe know of a single confirmed
capture in Desolation Canyon on the Green River (Dr. Paul Holden, personal
communicatinn) since Holden and Stalnaker (1975a and b) reported that they
were rare or scarce in the Green and lower Yampa Rivers. Seethaler et al.
(1976) reported finding no bonytail in their 1974-76 Dinosaur National Monu-
ment survey and stated that ". . . this species appears close to extinction."
Seethaler et al. (1976) collected five humpback chubs on the Yampa River at
Echo Park in 1975 and one at Lily Park in 1976; they postulated that humpback
chubs were associated with the deeper pools of the upper Colorado River
system. Speculation that they might be found in canyon areas which we had
not intensively sampled led to limited 1978 efforts to seek out humpback
chubs in such areas, but we were not successful. The humpback sucker was
considered "common" at two locations in the upper Colorado River by Seethaler
et al. (1976), and they cited spawning areas near and 2.5 km above the mouth
of the Yampa River. The upstream spawning bar was at the point of greatest
upstream penetration of the Yampa River by humpback suckers documented in
their study. The humpback sucker is a large-river fish whose spawning migra-
tinng may have led it to our study area. Timing of our collection trips may
not have coincided with such migrations.

Red shiners, Utah chubs, green sunfish, bluegills, largenouth bacs

and walleyes did not appear in our collections but were infrequently collected




in earlier studies. The confusion regarding red shiners in the papers of
Holden and Stalnaker (1975a and b) was mentioned earlier.

The species composition of our fish collections changed with down-
stream distance in the Yampa River. Collections from the extreme upstream
sampling station (Y-1) were distinguished by the absence of carp, sand shiners,
Colorado squawfish, plains killifish and ictalurids. No mountain whitefish
or rainbow trout were collected at downstream Stations Y-4 and Y-4a, and very
few white suckers and their hybrids with native suckers were collected below
Station Y-3. Flannelmouth and bluehead suckers made up greater percentages of
the electrofishing catch at downstream stations.

The reach of the Yampa River that we sampled supported a more
diverse fish fauna than the sampled reach of the White River. Eiahteen species
and four hybrids were coliected from the Yampa; fourteen species and one hybrid
were collected from the White River. Six species and three hybrids not found
in the White River occurred in our Yampa River co]]ections. Only two species
not found in the Yampa were collected from the White River. Differences in
the conductivity and velocity of the two rivers were probably responsible for
these differences.

Fishes most commonly collected by electrofishing the White River
were flannelmouth suckers and mountain whitefish. Speckled dace and flannel-
mouth suckers were most abundant in our White River seine and dipnet collec-
tions. General fish abundance cannot be compared directly with results of
most previous White River studies because different reaches were studied or
quantitative data were not presented. Fish abundance data which can reasonably
be compared with ours were presented by Gulf 017 Corp. and Standard 0i1 Co.

(1975-77) and Baumann and Winget (1975). Speckled dace and flannelmouth suckers
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were among the most numerous species reported in both of these studies. Red
shiners were also listed by Baumann and Winget among the most common fishes in
the Utah section of the White River. We noted that the latter species moved
upstream to our collection sites during low-flow periods in the White River.

Flannelmouth, white and bluehead suckers dominated our electrofish-
ing collections from the Yampa River. Redside shiners, which were not collected
from the White River, dominated 1976 seine and dipnet collections from the

Yampa. In 1977, fathead minnows were the most abundant fish in the Yampa

River seine and dipnet collections, and redside shiners were second in abundance.

Speckled dace and suckers were also commonly collected in both years. Differ-
ences in percent composition between 1976 collections by seine and dipnet and
those of 1977 were probably the result of differences in discharge Tevels in
the two years. The year 1977 was, as mentioned above, a markedly low-water
year. Native fishes appeared to leave shallow waters early and were never
dominant elements of seine and dipnet collections.

Baily and Alberti (1952) indicated that speckled dace, flannelmouth
suckers and mottled sculpins were most common in their collections. Banks
(1964), whose collections were also restricted to the Tower Yampa River,
collected speckled dace, flannelmouth suckers and chubs (roundtail and bonytail
were "lTumped") in greatest abundance. Holden and Stalnaker (1975a and b)
reported that mountain whitefish, roundtail chub, flannelmouth suckers, blue-
head suckers and white suckers were most abundant in their collections from
the upper Yampa River. Roundtail chub, speckled dace, redside shiners and
flanneIlmouth suckers were most common in their collections from the lTower Yampa.
The USDA-REA (1974) study done near Craig, Colorado, resuited in fish collec-

tions dominated by speckled dace, mottlied sculpins, redside shiners and
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mountain whitefish. Ecology Consu]tants, Inc. (1976a-d) collected mottled

sculpins, mountain whitefish and white suckers in greatest abundance. There

species in the Yampa River in the last quarter of a century. Speckled dace
and mottled sculpins dppear, however, tq have been less common in our collec-

tions than 1in those of some Other investigators . Selective fishing gear,

5 and 6; Tengths were well-separated in both cases, Flannelmouth and blye-
head suckers showed very high frequencies at old ages in the Yampa River with
better S€paration in the small White River sample. The dominant size class of
flanneImouth Suckers decreased 1in Tength with downstream distance,

First-year growth of mountain whitefigh from the Yampa River was
similar (120 mm) to that reported by Carlander (1969) and Daily (1971) for

that species in the Madison River in Wyoming and the Logan River in Utah,

much less in the Yampa (36 mm) than in the Madison ang Logan Rivers (96 and

89 mm, respectively). Scott and Crossman (1973) reported consideraple variatior
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The first annuli of white suckers collected in 1975 could not be
detected (Table 26). Our June 1976 progress report, which stated that white
suckers were 123 mm long when the first annulus was formed, was in error.
Length-frequency analysis of Jarval and juvenile white suckers collected in
1976 indicated that the average length at age I in late June was 65 mm
(Appendix III). When corrected, our age and growth data were similar to those
reported for Missouri River white suckers by Carlander (1969).

Age and growth determinations indicated that our Yampa River squaw-
fish grew faster than the Green River fish aged by Vanicek and Kramer (1969).
Seethaler (1978) stated that squawfish growth in the Green River was about the
same in 1974-76 as in 1964-66. Between 1964 and 1966, Vanicek collected 1469
squawfish. The largest (and oldest) was 610 mm Tong and 11 years old. Our
largest squawfish was 820 mm long and was aged at 11 years. Our fish ranged
in age bewteen 6 and 11 years; the majority were between 500 and 640 mm long
and 7-8 years old (Table 12).

McAda (1977) reported on the age and growth of flannelmouth suckers
from the lower Yampa and Green Rivers. An age and growth table for flannel-
mouth suckers collected from the Green River in Utah in 1960 was also pre-
sented by Carlander (1969). Age data from our length-frequency tables agreed
with age class I and II data presented by both Carlander and McAda. However,
Carlander and McAda reported total length increments between ages 2 and 3
of 130 and 128 mm, respectively. Our scale and fin-ray data suggest that
Yampa River flannelmouth suckers of age classes III-V were as long as those
of age classes Il and III of McAda and Carlander (Table 24). It is very un-
likely that Yampa and White River flannelmouths grew 130 mm between ages 2 and

3 (Appendix III). We captured very few fish in the 120-225 mm size range,
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probably because of sampling inefficiency. More fish in this size
range than were indicated by our sampling were undoubtedly present.
Examinations of fin rays and scales from a large sample of fish within

the 130-225 mm size range will be needed to more accurately determine

flannelmouth sucker age structure. However, our use of scales, fin
rays and 1ength—frequency tables provided an indication of their age
structure and growth rates. In general, flannelmouths were the oldest
suckers collected, attaining a length of 492 mm in 10 years (average
growth of 50 mm per year), Bluehead suckers did not appear to grow
as large or live quite as Tong as flannelmouths. They attained
lengths of 425 mm at a probable age of 9 years, Their growth rates,
however, were similar to those of flannelmouths, The flannelmouth x
white sucker hybrids were the largest of all the suckers collected.
They reached Tengths of 512 mm in 8 years, with an average growth
rate greater than that of flannelmouths (64 mn/year). The bluehead
* white sucker hybrids grew larger and faster than the blueheads,
attaining lengths of 434 mm in 7 years, Growth rates were similar
in both the White and Yampa Rivers, Blueheads seemed to attain
qreater age and size in the White River,

White and Yampa River catostomids generally spawned earlier
than cyprinids. Amona native fishes, mottled sculpins spawned earliest

in late iy, Flannelmouth suckers began their major SPAWNING  activitiec



in early June. Bluehead suckers and roundtail chubs spawned in mid
to late June.

In the Yampa River, the introduced white sucker entered its peak
spawning period later (late June) than the flannelmouth but at about the
came time as the bluehead. The spawning season of the introduced redside
shiner in the Yampa River began in mid to late June and corresponded closely
with that of the native speckled dace. Extensive and opportunistic
spawning seasons were noted for the introduced carp, sand shiners and fat-
head minnows.

Carlander (1969) reported that mountain whitefish fed primarily
on aquatic insects. Stream fish were said to take a wider variety of
foods, including terrestrial insects, than fish in lakes. This is 1in
general agreement with our data, which showed that mountain whitefish fed
primarily on chironomid and simuliid larvae and pupae.

Our analysis of channel catfish food habits was inconsistent with
most previous studies of the species (Carlander 1969). Cladophora blooms
extended from late June through September, ahd it is unlikely that channel

catfish restricted their diets to algae for so many months each year. This

is especially true of larger fish, which are known to become piscivorous.

Banks (1964) cited Equisetum in stomachs of channel catfish from the lower

Yampa as evidence of feeding near shore during periods of high water levels.
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Dr. Robert Behnke (personal communications) has often expressed the
opinion that redside shiners may be competing with and perhaps preying upon
young Colorado squawfish. Crossman (1959a and b), Lindsey and Northcote (1963),
and Johannes and Larkin (1961) noted that redside shiners feed upon and often
compete with other fishes. Scott and Crossman (1973) listed a diverse group
of fishes and macroinvertebrates consumed by redside shiners. The food organ-
isms we found in redside shiner stomachs included a relatively-abundant float-
ing adult or terrestrial insect component, indicating some surface-feeding
preference. The wide variety of taxa, including insects, other invertebrates,
invertebrate eggs and algae indicated both a lack of selection and some degree
of opportunism in feeding. As only two shiners we inspected had ingested
larval fish, the piscivorous reputation of the species may be upheld mostly by
large individuals, which were rarely collected.

Our preliminary analysis of food habits of flannelmouth and blue-
head suckers parelleled the results of the lTimited work of McDonald and Dotson
(1960); the greatest proportion of the diet consisted of periphyton and concom-
mitant diatoms and macroinvertebrates. Banks (1964) reported large quantities
of filamentous algae and dipteran larvae in flannelmouth suckers (and carp)
collected during low-water periods and suggested that they fed over rubble
and rock substrates at such times.

Several general conclusions can be drawn from the data on the 18
Colorado squawfish collected during our study. First, our data verified the
predatory habits of the squawfish. During evening or nighttime hours, most
squawfish were captured near shore in shallow-water areas. Others were
captured during early spring runoff in shallow, turbid waters on heavily-
overcast days. During clear and partiy-cloudy days, squawfish were more

frequently collected in deeper mainstream areas.
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Squawfish apparently range freely up and down the Yampa and White
Rivers. The deep canyon areas on the Yampa probably serve as refugia during
periods of low water. However, during runoff, the habitat outside the canyons
becomes more desirable than the torrential waters within the canyons. Squaw-
fish were most frequently found outside the canyons at Maybell and Juniper
Hot Springs in the spring and early summer. During late summer and early
fall, squawfish were found within the canyons or at canyon mouths.

A sizable population of squawfish apparently inhabits the lower 10 km
of the White River just above its confluence with the Green River. During
1978, several squawfish were collected there by researchers from the Utah
Cooperative Fishery Research Unit, Utah State University (personal communica-
tion, Dr. Charles Berry). These fish probably move upstream given the proper
flow conditions; this would explain our White River captures in May 1977.

Another explanation of squawfish movement was preferred by Seethaler
et al. (1976). They assumed that squawfish entered the Yampa River from the
Green in spawning migrations during the summer. They believed that 1) the
high water Tevels of the Yampa in the early summer, in addition to providing
potential spawning locations, probably also provide additional habitat and
food; 2) when the Yampa River recedes in late summer, habitat and food are
greatly reduced, and the fish apparently return to the Green River where con-
ditions are more favorable; and 3) a few squawfish remain upstream in deep
pools throughout the year. These assumptions were based on their collections
of adult squawfish in the lower Yampa River during July and August after water
temperatures had reached 20-21 C. They collected several suspected spent
females and one ripe female in the Yampa between the confluence of the Little
Snake River and Cross Mountain Canyon in August. Their attempts to capture

squawfish in late fall and early spring were unsuccessful.
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Given the results of our study and Seethaler's, it is understandable
how variable interpretations of migrations could be made. Seethaler's sampling
areas were concentrated in the Tower Yampa River (Cross Mountain Canyon and
below). Most of our effort was devoted to areas above Cross Mountain. In-
ability to sample the rivers effectively throughout the year under variable con-
ditions of flow and turbidity can also lead to misleading conclusions. It is
entirely possible that the habits of squawfish in the Tower and upper Yampa
differ somewhat. The Tower Yampa may be inhabited periodically by squawfish
from the Green River, and the upper Yampa may have its own resident population.
Although squawfish habitat may be reduced, the food supply for adults and young
probably is not greatly reduced in the upper Yampa during late summer.

The question of squawfish reproduction in the Yampa and White
Rivers remains a puzzle. We found no evidence of successful reproduction
during our Study. However, size variation and ageing by scales indicated that
there were as many as five age classes of squawfish in the Yampa River. A
succession of several successfy] reproductive years during the late 1960's
and early 1970 's was indicated. The question is; where did the reproduction
take place?

Our work on macroinvertebrates of the White and Yampa Rivers was
unique in that a semi-quantitative approach was taken at permanent collection
sites throughout a 2-year period. Several taxa we collected from these
Streams had previously been collected by others, but no data on tongitudinal
or seasonal trends were available for comparison with ours. Both streams
possessed a diverse and complex aquatic insect community. Mayflies were the
predominant insect order in both rivers, and caddisflies and true flies were

next in abundance. The two streams were very similar with respect to predominan



insect fauna. Insect communities were most dissimilar at upper and lower
sampling sites on each river; transition zones existed at middle sites.

Insect species diversity was lower for the White River than for the Yampa;
Wwhite River conditions were less indicative of a "healthy" stream. Relative
longitudinal changes in the insect communities of the Yampa River were probably
in part due to natural changes in elevation, stream order, substrate, and
temperature. Some of the changes were undoubtedly due to point source pollu-
tants, town effluents, and erosion (Pennak 1975, Eddy 1975, Wentz and Steele
1976). The surge in abundance at Sites Y3 and Y4 could have been caused by
mild organic enrichment. The substrate at both sites was mixed with organic
matter, and the high organic matter levels at Y4 probably accounted for some

of the differences in the communities at the two sites. During periods of

low flow, a thick algal mat covered the substrate at Y4. The Tow insect numbers
at Y4 were probably due to natural longitudinal changes in the river. Site

Y4 was an area of little vegetation and was far downstream from any sizable
town; this accounted for the small amount of organic matter in the substrate.
The greater amounts of sand and silt at this site contributed to the inadequate
habitat for most organisms. Site Y6 was similar to Y5 in substrate type and

in community composition and abundance.

Al1l non-insect macroinvertebrate groups on the Yampa and White Rivers
were less common than any insect group, and some groups were quite rare.
0ligochaete worms may have been undersampled, since they burrow into the sedi-
ment. Ames (1977) discussed the use of certain species of mayflies in both
streams as indicators of changes in stream substrates resulting from energy
development. Oligochaetes showed some potential as indicators of find sedi-

ment accumulation.
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Comparison of hardness, alkalinity and conductivity values in the
White and Yampa Rivers with those typical in large rivers of Colorado's eastern-
slope depositional zone showed few differences despite the predominately
igneous substrata of the latter zone. This probably bespeaks the load of
dissolved organic and inorganic substances contributed to eastern-slope rivers
by human activity. The studied sections of the Yampa and White Rivers are
as yet largely unimpacted by such disturbances, and their physical and chemical
properties reflect their geomorphologic and biotic influences.

Our consideration of fish habitat in combination with data on fishes
collected from the White and Yampa Rivers is another unique feature of this
report. Banks (1964) and Ecology Consultants, Inc. (1976a-d) generally des-
cribed habitats in which various Yampa River fishes were collected. We did
not attempt to quantitatively describe the habitat for each fish collected,
but we can report on certain consistent features which were noted as our study
progressed. For those species not showing a clear "preference", habitats
were described which denoted the most frequent station of capture. Apparent
habitat preferences for adult fishes were as follows. Stream measurements are
again expressed in English units to faciiitate comparisons with other work.

Bluehead sucker: This species displayed the most obvious habitat

preference at Stations Y-2J, Y-3 and Y-4. At these sites, bluehead suckers
were captured almost exclusively in or quite near riffles over substrates
dominated by cobbles and small boulders. Adult bluehead suckers from Stations
¥-1 and Y-2 and from both stations on the White River were distributed through-
out the stream. Velocities in the riffle areas at Station Y-4 were predicted
(by hydraulic simulation) to range from 1.4 to over 6 feet per second (fps)
within a flow range of 100 to 10,000 cfs, while depths fluctuated from 0.5

to 6.4 ft at the thalweg (deepest portion) of the channel.
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-7 Flannelmouth sucker: Flannelmouth suckers were collected over a

broad range of substrate types, in waters ranging in depth from 0.5 to greater
than 8 ft. Generally, however, they preferred shallower water with smaller
(sand-cobble) substrates at velocities less than 4 fps. At Station Y-4, the
most productive electrofishing was over sand and small cobbles in water about
4 ft deep. Velocities at that stream section were predicted to range from
0.1 to 3.5 fps over the 100-10,000 cfs range. Flannelmouth suckers from the
upper Yampa and at both White River stations were widely distributed, showing
only a preference for some water velocity.

Roundtail chub: Most roundtail chubs were electrofished from

countercurrent or pool areas on the Yampa River and from runs or shallow areas
during high water on the White River. No single habitat type was preferred,
although the preference for moving water noted in the flannelmouth sucker

was also apparent in this species.

Colorado squawfish: Habitat preferences of adult squawfish are

summarized in Appendix 1.

White sucker: Present only at the upper Yampa River stations, the

white sucker was most frequently captured in those areas also favored by
flannelmouth suckers but with a noted preference for lesser velocities. White
suckers appeared to associate with large cover objects (e.g. boulders, con-
crete rip-rap slabs, submerged logs) to a much greater extent than did the
native suckers.

Mountain whitefish: At the upper Yampa and White River stations

whitefish were most commonly captured in or just below riffles or in poals

behind large boulders.

140

.




Rainbow trout. Too few rainbow trout were collected to note clear
habitat preferences; those captured were most frequently near runs and riffles.

Carp: In both rivers, at all stations, carp frequented areas with
Tittle or no velocity. Electrofishing in still or countercurrent pools almost
always yielded carp.

Channel catfish: This species occupied habitats ranging from still

pools to rather swift riffles. In the lower Yampa River, they were the only
speties, other than bluehead suckers, noted in the riffles. Most of the large
number of catfish collected at Station Y-4 were captured in a shallow, rocky
area near the main pool, or in a deep (3-6 ft) run farther downstream. Sub-
strate beneath the run consisted of large boulders with which the fish were
closely associated.

Mottied sculpin: Sculpins were seined from very swift waters with

Targe cobble or rubble substrates. The velocities were probably excessive for
survival of any of the fishes present, but the large, angular bed elements
provided some cover.

Speckled dace: Dace were captured by seining in moving water, pools,

backwaters and in quiet water near shore, in almost equal numbers. In July
of 1977, at a flow less than 120 cfs at Station W-A, several schools of dace
were observed in stranded pools less than 2 in deep in which temperatures
exceeded 30 C. The fish were quick to escape and appeared in good condition.
Redside shiner: Disproportionate numbers of redside shiners were
seined from backwater areas in our early collections: while there appeared to
be a preference for quiet, relatively shallow water, redside shiners were
also collected from other habitat types and may have utilized much of the

nore moderate river area.
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Sand shiner: This species was captured most frequently near shore
or in backwaters over fine-grained substrates. Small schools were noted in
side channel areas at flows which brought water levels just s1ightly above
the in-channel woody vegetation, sedges and rushes. Sand shiners were not
normally found among large aggregations of redside shiners.

Red shiner: In the White River, red shiners preferred run and riffle
habitats; few were captured in pools and backwaters.

Fathead minnow: Most fathead minnows were seined in backwater pools

or quiet areas near the water's edge. Both locations provided shallow, slow
waters with fine-grained substrates. Relatively few fatheads were collected
from run or riffle areas.

Plains killifish: This species occurred only in Lay Creek, an inter-

mittent Yampa River tributary near‘Maybe11 (Station Y-3) and in the Yampa below Y-35f
At the time of capture, Lay Creek was not flowing; it existed as a series of stand- :
ing pools. While water quality parameters were not measured, temperatures were
probably high. An abundant growth of green algae and macrophytes was noted.
Many small cyprinids and the larval and early juvenile stages of
larger fishes were captured during recessional runoff flows in the flat "bench"
areas of the channel. These areas were common to reaches of both rivers.
They are a usual feature of fluctuating rivers in which the base flow occupies
a small, incised portion of the channel and runoff flows inundate the flat
areas extending out to the channel margins. During most of the runoff period,
this feature provided large areas of shallow water normally slowed in velocity
by emergent vegetation. At Stations Y-3 and Y-4, flows between 1000 and 2000
cfs provided optimal rearing and protection conditions for small fishes; similar

conditions were afforded on the White River at 500 to 750 cfs.
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Fish species diversity, as estimated by number of cpecies at a sta-
tion, was highest at Station y-2. All other Yampa and khite River stations
yielded fewer species. Habitat diversity, as judged by evaluation of such
features as high sinuosity, variable substrates, velocities and depths and
choreline convolusions was lower at Station Y-2 than at any station except
perhaps Station Y-3, where species diversity was also quite high. Habitat
diversity was highest at Station Y-4, and species diversity was lower there than
at the other Yampa River stations. Both White River stations displayed more
habitat diversity than did reaches between them which we did not sample. Major
portions of the Tower White River were featureless runs over sand and small
cobble substrates.

At least partial explanations of these anomalies might be 1) habitat
diversity may be more difficult to quantify than species diversity, even if
detailed cross-sectional measurements are made; 2) increased species diversity
may not always be the only result of increased habitat diversity (biomass at
the more diverse reaches may be higher); and 3) species diversity may be more
influenced by combinations of the effects of physical and biotic character-
istics than by physical effects alone.

The high species diversity at Stations Y-Z and ¥-3 more likely has
resulted from their intermediate Tongitudinal position on the Yampa River and
their consequent roles as aquatic ecotones. The influence of introduced species
might also be stronger in such intermediate areas because they are 1ees
Tikely to succeed in the more pxtreme upstrean and downstrean conditions. While
these hypotheses are supported by the vesylts of our Sfady, more detailed
quantification is necessary. We encouraqge consideration ofF scological con-
cepts in further ctudies on the large rivers of the wents periaps in this under-

standing lies our ability to preserve rhen.
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Finally, we wish to encourage continued study of the White and Yampa
Rivers as energy development continues in western Colorado. Our study was
intended to provide baseline data, and this report must be considered a source
of such data with which future work can be compared. Populations of fishes and
macroinvertebrates should continue to be monitored, and efforts should be made
to maintain the streams in or restore them to conditions as similar to what can
be considered "natural" as possible. The Yampa and White Rivers may be the last
strongholds that can assure survival of some of the unique fishes of the upper
Colorado River system through provision of habitat or amelioration of the

effects of other man-induced changes.
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SUMMARY

Previous studies of the White and Yampa Rivers were reviewed,

Fishes were studied from July 1975 throuah september 1978 on the
Yampa River between the Lily Park Pool area near Cross Mountain
Canyon and Hayden, Colorado, and on the White River between Spring

Creek and Rio Blanco Lake.

Macroinvertebrates were studied from Cross Mountain to Steamboat
Springs on the Yampa River and from Rangely to Meeker, Colorado,

on the White River from July 1975 through October 1076,

Physical and chemical conditions were determined at fish-sampling
stations from July 1975 through Auqust 1978, and detailed measure-
ments of stream dimensions were made at two sites on each river in

1976 and 1977.

Electrofishing and collection by seines, dipnets, @111 nets and plank-
ton nets resulted in collection of 18 fish species and four hybrid
fishes from the Yampa River. Six species and three hybrids not found

in the White River were collected from the Yampa. Fourteen fish species
and one hybrid were collected from the White River:; of these, two

species were not found in the Yampa .

Flannelmouth, white and bluehead suckers, redside shiners. fathesd
minnous and speckled dace were most o corronly collected from the Yanpa

Aiver,  Flannelrouth suckers, mourtain whitefioh and soeckied dace

~ere mostoabundant in White River fish collectinns .
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10.

11.

12.

13.

.*Sand shiners, plains killifish and speckled dace x redside shiner

hybrids, which had not been .reported before 1975, were collected

from the Yampa River.

Eighteen Colorado squawfish were collected from the two streams, but
bonytail, humback chub, humpback suckers and humpback x flannelmouth
sucker hybrids reported in earlier studies of the Yampa River were

not encountered.

The species composition of Yampa River fish collections changed

with downstream distance. Salmonids were not collected at the down-
stream station, and carp, sand shiners, Colorado squawfish, plains
killifish and ictalurids were not collected at the upstream station.
White suckers and their hybrids with native suckers were rare and

native suckers were more abundant at the downstream station.

Growth of mountain whitefish and flannelmouth suckers was relatively
slow after the first 1 and 3 years of life, respectively. Growth of
white suckers was similar to that reported in other streams, and
Colorado squawfish in the Yampa River grew faster than squawfish

collected 1964-76 in the Green River,

Flannelmouth and bluehead suckers decreased in size with downstream dis-

tance in the Yampa River.

Catostomids generally spawned earlier than cyprinids in the two streams.
Peak spawning seasons for most species extended over at least one month.

Spawning times were correlated with temperature and discharge data.

Mountain whitefish fed primarily on chironomid and simuliid larvae

and pupae, and channel catfish and flannelmouth and bluehead suckers
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14.

16.

17.

18,

19.

primarily on alqgae. Redside shiners fed primarily on true flies,

seemed somewhat opportunistic in feeding and were not piscivorous,

One hundred insect taxa were collected from the Yampa River and

77 were collected from the White.

Mayflies were the predominant aquatic macroinvertebrates in both
streams, and caddisflies and true flies were next in abundance.
The predominant macroinvertebrates in the two rivers were very

similar.

Total mean aquatic insect abundance Was greatest at the Middle Yampa
River station and at the upstream station on the White River.
Aquatic insect abundance was greatest in the fall or early winter
of 1975 and 1976 on the Yampa River. A seasonal trend in insect

abundance on the White River was not supported by statistical tests,

Shannon-Weaver diversity values for aquatic insects of the Yampa
River were higher than for the White River, Moderate pollution of

the White River was indicated.

Hardness, alkalinity and conductivity in the Yampa and White Rivers
were similar to those of large rivers on Colorado's eastern-siope
depositional zone. Chemical conditions were generally compatible

with good fish production.

Analysis of habitat in conjunction with fish-collection data allowed
speculation on the habitat "preferences" of the fishes most commonly

collected from tha WO Streams.
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20.

Further studies of the fauna of the White and Yampa Rivers with

emphasis on basic ecological concepts was encouraged.

148

< e




LITERATURE CITED

Allen, R. K. and . F. Edmunds . F959. A revision of the genus E{hever9]1a

(Ephemeroptera : Epnwuutel1idae) Looosubgenus Timpanoga.  Canadian
Ent. 91:51-53,

(Ephemeroptera: Ephemere11iddo) V. Subgenus Drune clla in North ~?néhm
Misc. Publ. Ent. Soc. Amer.  3:145-179

Alien, R. K. and . FooEdmunds. 1962 A revision of the genus Ephemere]la

Allen, R. K. and 6. F. Fduunds. 1965, A revision of the genus Ephemerella

(Ephemeroptera : Ephemerellidae) vIg]. Subuenus EphemerelTa in Novtn
America. Misc. Publ. Ent. Soc. Amer. 412442087

Ames, E. L. 1977 Aquatic insects of two western slope rivers, Coloradn,
M. 5. Thesis, Colorado State Univ., Ft. Collins. 95 pp.

Andreasen, J. K. and J. R, Bﬂrnes. 49750 Reproductive 1ife history of
Qg}ggjgmgé.gﬁdGNF and C. discobolus in the Heper Ri tver, Utah,
Copeia 1975 {4V 615-610

Andrews, A, K. and 5. A Flickinoer. 1077 Spawning requirements of the
fathead minnow Froc. Ann. Meeting S.E. Assoc. Game and Fish Cormmis-
sioners 27:759-766,

Ashland 011, Inc. and Shell 011 o, 1975-1976. 041 hale tract C-
summary reporfs 1-8, Reports submitted fo Area O]I b]dleuporv1%nr,
U.S. Geol. Surv., Grand June t]un Colerado.

Athearn, F. J. 1977, M dsolated enpive: g history of Northwest Colorado,
nd ed. Colorado State Dffice, Bur. Land Manage., Denver, 139 pp.

Bailey, J. £. 1952, The Tife bistory and sooloay of the sculpin, Cottus

D
qufgquyug;ijatgi Toaouthwos fapn Montana . Copeia 19572 (4):243-75s,
Bailey, R, M. ot 4] (ed.) 1@79. ISt of Common and scientific names

of fishes frow the ’nx* Fhtates wwf(auaf 3rd ed. Amer. Fish. Soc.

Spec. Publ., 6. 15

Baily, C. and 2. Alherri R N ATE IR and tributaries stydy .
red, Aad Frod, PRl Trout s tieon tiid Pod-180 0 Colnrado Game
nd Fish Depr, | Tonve,

Camds, b 1 Pant o Tian o h~i‘hnfr%&uthwwirz?inﬂayu'ﬁafimnalfmwnmwnf
TR ’,"ifljd»{‘l‘, IS IR G RV 1,"!",14“:/,. Fr C!"’»??E'Y"!‘x. Ris SIS

VI N Cloolel wedon,n Arcler on bal inalvans nf g
rad aiaii i latie, R I T AT S T R R Sreacbaat Sphines g
Ha ooy P T, ol T Try, Wator Pecanire e
et RN 2



Baufilann, R. W. and R. N. Winget. 1975. Aquatic macroinvertebrates, water
quality and fish population characterization of the White River,
Uintah Co., Utah. Utah Studies for Wildlife on Energy Areas, Utah
Div. Wildlife Resources. 54 pp.

Baxter, G. T. and J. R. Simon. 1970. Wyoming fishes (revised). Wyoming
Game and Fish Dept. Bull. 4. 168 pp.

Beckman, W. C. 1952. Guide to the fishes of Colorado. Univ. Colorado
Mus., Boulder. 111 pp.

Behnke, R. J. 1973a. Rare and endangered species report: the bonytail
chub. Colorado Coop. Fish. Unit, Colorado State Univ., Ft. Collins.

7 pp.

Behnke, R. J. 1973b. Rare and endangered species report: The Colorado
squawfish. Colorado Coop Fish. Unit, Colorado State Univ., Ft. Collins.
10 pp. ‘

Behnke, R. J. 1973c. Rare and endangered species report: the humpback
chub. Colorado Coop. Fish. Unit, Colorado State Univ., Ft. Collins.

5 pp.

Behnke, R. J. 1973d. Rare and endangered species report: the razorback
sucker. Colorado Coop. Fish. Unit, Colorado State Univ., Ft. Collins.

7 pp.

Berner, L. 1959. A tabular summary of the biology of North American mayfly
nymphs (Ephemeroptera). Bull. Florida State Mus. 4:1-57.

Bishop, A. B. and D. B. Porcella. 1976. Physical and ecological aspects
of the upper Colorado River basin in relation to energy development
and environmental problems. Utah Water Research Laboratory, Utah
State Univ., Logan. 32 pp.

Bovee, K. D. and R, Milhous. 1978. Hydraulic simulation in instream
flow studies; theory and techniques. Instream Flow Info. Paper 5.
Coop. Instream Flow Service Group, Ft. Collins, Colorado. 130 pp.

Bragensky, R. Y. 1960. Early development of the carp. pp. 129-49,
In C. G. Krevanoveski (ed.). Works on the early development of
bony fishes. Stud. A. N. Stenertsova Inst. Anim. Morphol. Soviet
Acad. Sci. 28.

Burkhard, W. T. 1966. Stream fishery studies; statewide stream surveys.
Fed Aid Rep. F-26-R-3, Job 1. Colorado Dept. Game, Fish, Parks,
Denver. 166 pp.

Burks, B. D. 1953. The mayflies or Ephemeroptera of I1linois. Bull.
I11inois Natur. Hist. Surv. 26:1-216.

Carlander, K. D. 1969. Handbook of freshwater fishery biology. Vol. 1,
3rd ed. Iowa State Univ. Press, Ames. 752 pp.

150




‘——————----llIllIlIll..l.....llllllll.lllll

Colorado River Fishes Recovery Team, 1978. Colorado Squawfish recovery
plan. uy. s, Fish Wild1, Serv,, Washington, D.C. 30 PP. * appendices,

Colorado Water Conservation Board and USDA. 1966. Water and related land
resources, White River Basin in Colorado. Economic Research Serv,,
Forest Serv., Soil Conservation Serv,, Denver, Colorado. o9 pp.

Colorado Water Conservation Board and USDA. 1969, Water and related land
résources, Yampa River Basin, Colorado and Wyoming. Economic Research
Serv., Forest Serv., Soil Conservation Serv., Denver, Colorado. 164 pp.

Crawford, A, B. and D. F, Peterson (eds.). 1974 . Environmental management
of the Colorado River basin, Utah State Univ, Press, Logan. 313 pp.

Crawford, p, R. 1923. The significance of food supply in the larval
development of fishes. Ecology 4(2):147-153.

Crawford, p. R. 1925, Field characters identifying young salmonid fishes
in fresh waters of Washington, Unijv. Washington Pub7. Fish. 1(2):64-76

Crossman, E. J. 19593, Distribution and movements of a predator, the rain-
bow trout, and ijts pPrey, the redside shiner, in Paul Lake, B.cC. J. Fish.
Res. Bd. Canada 16(3):247-267.

Crossman, E. 4. 1959b, A predator-prey interaction in freshwater fish.
J. Fish, Res. Bd. Canada 16(3)269-287 .

Daily, M. k. 1971, The mountain whitefish: a literature review. Uniy,
Idaho Forest, Wildlife and Range Experiment Station, Paper 8. 13 pp.

Dobie, J. R., 0. L. Meehean, s. F. Snieszko and G. N, Washburn, 1956,
Raising bait fishes. y. s. Dept. Int., Fish Wild1. Serv. Circ, 35.

3 pp.

Douglas, P, A. 1952, Notes on the spawning of the humpback sucker,
Xyrauchen texanuys (Abbott) . Calif. Fish Game 38(2):149-155.

Ecology Consultants, Inc. 19763. Yampa Project Interim Phase D: Ecological
investigations near Craig Station Site, Moffat County, Colorado. Tech.
Rept. 240, Ecology Consu]tants, Inc., Ft. Collins, Colorado. 59 pp.

Ecology Consu]tants, Inc. 1976bh. Yampa Project Interim Phase D: Ecological
investigations near Crag Station Site, Moffat County, Colorado. Tech.
Rept. 300. Ecology Consultants, Inc., F¢t. Collins, Colorado. 64 pp.

Ecology Consu]tants, Inc. 1976¢. Yampa Project Interim Phase p- Ecological
investigations near Hayden Station, Routt County, Colorado, Tech,
Rept. 241, Ecology Consu1tants, Inc., Ft, Collins, Colorado. 4p pp.

Ecology Consu]tants, Inc. 19764. Yampa Project Interim Phase D: Ecological

investigations near Hayden Statjion, Routt County, Colorado. Tech,
Rept. 301. Ecology Consultants, Inc., Ft, Collins, Colorado. 43 pp.

151



Eddy,‘ﬁ} M. 1975. The effect of point-source discharges on the diversity
of benthic macroinvertebrates of the Yampa River, Steamboat Springs
to Hayden, Colorado. Tech. Inves. Branch, Surveillance and Analysis
Division, EPA Rep. SA/T1B-30. Environ. Protect. Agency, Denver,
Colorado. 20 pp.

Eddy, S. 1957. How to know the freshwater fishes., W. C. Brown Co.,
Dubuque, lowa. 253 pp.

Edmondson, W. T. (ed.). 1959. Fresh-water biology. John Wiley and Sons,
Inc., New York. 1248 pp.

Environmental Protection Agency. 1977. Report of baseline water quality
investigations on the White River in western Colorado. EPA-90812-77-001.

Region VIII, Denver, Colorado.

Everhart, W. H. and B. E. May. 1973. Effects of chemical variations in
aquatic environments: Vol. I. Bijota and chemistry of Piceance
Creek. U. S. EPA Ecol. Res. Ser. EPA-R3-73-011a.

Everhart, W. H. and W. R. Seaman. 1971. Fishes of Colorado. Colorado
Game, Fish, Parks Div., Denver, 75 pp.

Feast, C. N, 1938. A preliminary study of the proposed whitefish transplant-
ing in western Colorado streams. U. S. Forest Serv., Ft. Collins, Colorado.

e RS S -

Fish, M. P. 1932. Contributions to the early life histories of sixty-two
species of fishes from Lake Erie and its tributary waters. U. S. Bur.
Fish. Bull. 47(10):293-398.

Fuiman, L. A. 1978. Descriptions and comparisons of Northeastern catostomid
fish larvae. M. S. Thesis, Cornell Univ., Ithaca, New York. 110 pp.

Fuiman, L. A. and J. J. Loos. 1977. ldentifying characters of the early
development of the daces Rhinichthys atratulus and R. cataractae
(Osteichthyes: Cyprinidae). Proc. Acad. Nat. Sci. Philadelphia
129(2):23-32.

Goettl, J. P. and J. W. Edde. 1978. Fishes of the Piceance Basin, Colorado,
prior to oil shale processing. Environmental Res. Lab., U. S. Environ.
Protect. Agency, Duluth, Minnesota. Draft seen.

Gulf 0il Corp. and Standard 0il Co. (Indiana). 1975-1977. Progress reports
1-9 - summary on tract C-a oil shale development. Reports submitted to
area oil shale supervisor, U. S. Geol. Surv., Grand Junction, Colorado.

Hagen, H. K. and J. L. Banks. 1963. Ecological and Timnological studies of
the Green River in Dinosaur National Monument. Contract No. 14 -
10-0232-686 between U. S. Dept. Interior, Nat. Park Service, and
Colorado State Univ., Ft. Collins. 31 pp. "l

Hess, R. H. and W. D. Klein. 1947. Report on trend area creel census, 1945-
1946. Colorado Dept. Game Fish, Denver. 8 pp.

152




Hi11, UL aued, Stream fishery studies: White River survey. Fed. Aid

Proi. F-26-R-1, Job No. 2. Colorado Dept. Gawne, Fish, Parks, Denver.
30 -~
fo PP

HiT1, R, R. 1965, thite River survey. Fed Aid Rep. F-26-R-2, Job 2.
Colorado Dept. Game, Fish, Parks, Fish, Pes. Div., Denver. 54 pp.

i1, B PL oand W, T. Durkhard. 1967, White River Survey. Fed. Aid Rep.
F-26-P=3, Job. 2. Colorado Dept, Game, Fish, Parks, Fish. Res. Div.,
Henver. 29 by,

Hoaue, Jr., J. J., R, Wallus, and L. K. Kay. 1976, Preliminary quide to
the identification of larval fishes in the Tennessee River. Tenn.
Yalley Auth., Tech. Note B19. 66 pp.

fFishes of the upper Colorado River basin. Pin.D. Dissertation, Utah
Stare Univ,, Logan. 59 pp.

Holden, ¥, DL 1973, Distribution, abundance and life history of the

Holden, . 0. and C. B. Stalnaker., 1970, Systematic studies of the
cyprinid genus Gila, in the upper Colorado River basin. Copeia
19700 (3):409-420,

Holden, P. G, and C. B. Stalnaker. 1975a. Distribution and abundance of
mainstream fishes of the middle and upper Coloradn River basins, 1967-
73. Trans. Amer. Fish. Soc. 104(2):217-231.

itores and Yampa River systems of the upper Colorado basin. Southwest,
tatur.  19{4):403-412,

Holdon, DLW, and C. B. Stalnaker. 1978b. Distribution of fishes in the
3

Howard, R. W, 1975, John UWesley Powell - conquerer of the Colorado.
33(3):17-193, 48

Conservationist  33(3 13,

Hubhe, UL L, and L. €. Hubbs. 1947, HNatural hybrids between two species
of catostonid fishes. Pap. Mich. Acad. Sci. 31(1945):147-147,

oo, s DLt 169700 The ecoloay of running waters. Univ. Toronto Press,

JE T .
Untario., ThEh IRIN
I A o : -~ %o N I ) N
Do 0l Y i DAL Pranenix oand 6. L. Oakwnod, 19640 Water
. . - ~ I S S O I BN R 3 o Ay
Syt e 0 Coloradn Biver Lasin -- Dasie data. U, 5. fGeol.
s e d 3R .
. o T A M . [ - -~ - - o ey = ~
‘ . R sn b G, L et aned, ! . Water vescources of
Y S Sy Tt St teall Sury,
Lo I T e Vi
! [ Cenectewntal ooonlogs ot tne Fensdiae g vane, Yale
N i [ £ s A - J ! . o4 e
' S T \ L it ' N
- . H . 1
. LR K '/i? i gt T i Pty Yty ) g ‘4’
s T . -t -
. T, [ ¢ tpy, o G R f



Johannes, R. E. and P. A. Larkin. 1961. Competition for food between
redside shiner (Richardsonius balteatus) and rainbow trout (Salmo
airdneri) in two British Columbia Takes. J. Fish. Res. Bd. Canada
18(2):203-220.

Johnson, J. E. 1976. Status of endangered and threatened fish species in
Colorado. U. S. Dept. Interior, Bur. Land Manage. Tech. Note. Form
1220-5. 21 pp. + 2 appendices.

Jordan, D. S. and B. W. Evermann. 1896. The fishes of North and Middle
America. Bull. U. S. National Mus., Part 1, 47:1-1240.

Kidd, G. T. 1975. Preliminary report on endangered and threatened endemic
warmwater species of fish in western Colorado waters. Fed. Aid Proj.
F-30-R-11. Colorado Div, Wildlife, Denver. 15 pp.

Klein, W. D. 1952. Voluntary returns from plants of tagged trout 1946
through 1951. Colorado Game Fish Dept., Fish Manage. Div., Denver.
92 pp.

Klein, W. D. 1957. A partial census of the whitefish and trout population
in the Yampa and White Rivers and their tributaries. Spec. Purpose
Rep. 47. Colorado Dept. Game Fish, Denver. 18 pp.

Koster, W. J. 1957. Guide to the fishes of New Mexico. Univ. of New
Mexico Press, Albuquerque. 116 pp.

Langlois, D. 1977. Status of razorback sucker and bonytail chub in
western Colorado. Colo. Div. Wildlife, Denver. 10 pp.

Lemons, D. G. 1954, A field survey of western Colorado streams and lakes.
Colorado Dept. Game Fish, Denver. 29 pp.

Lemons, D. G. 1955. Channel cat study. Proj. No. 121. Colorado Dept.
Game, Fish, Parks, Denver. 9 pp.

Lindsey, C. C. and T. G. Northcote. 1963. Life history of redside shiners,
Richardsonius balteatus, with particular reference to movements in
and out of Sixteen-mile Lake streams. J. Fish. Res. Bd. Canada
20(4):1001-1030.

Lippson, A. J. and R. L. Moran. 1974. Manual for identification of early
~developmental stages of fishes of the Potomac River estuary. Power
Plant Siting Program, Maryland Dept. Natural Resources, Baltimore.
282 pp.

tong, W. L. and W. W. Ballard. 1976. Normal embryonic stages of the white
sucker, Catostomus commersoni. Copeia 1976 (2):342-351.

Lynch, T. M. 1957. Growth data on fourteen fish species collected from
the warm water regions of Colorado. Spec. Purpose Rept. 48. Colorado
Dept. Game Fish, Denver. 16 pp.

154

i




Lyach, T. M. and D. G. Lewons. 1956. The age, growth and weight relationships
of channel catfish (Ictalurus punctatus) collected from Colorado waters.
Colorado Dept. Game Fish, Denver. 13 np.

Mansueti, A. J. and J. D. Hardy. 1967. Development of fishes of the
Chesapeake Bay region, an atlas of eqq, larval and juvenile stages.

Natural Resources Institute, Univ. Maryland, Baltimore. 2072 np.

Mason, W. T. 1973. An introduction to the identification of chironomid
Tarvae. . S. Environ. Protect. Agency, Cincinnati, Ohio. 90 pp.

May, B. E. 1970. Biota and chemistry of Piceance Creek. M. S. Thesis,
Colorado State Univ., Ft. Collins. 157 pp.

May, E. B. and C. R. Gasaway. 1967. A preliminary key to the identification
of Tarval fishes of Oklahoma, with particular reference to Canton
Reservoir, including a selected bibliography. Oklahoma Fish. Res.

Lab., Norman. 32 pp. + appendices.

McAda, C. W. 1977. Aspects of the 1ife history of three catostomids native
to the upper Colorado River basin. M. S. Thesis, Utah State Univ.,
Locan. 104 pp.

McDonald, D. B. and P. A. Dotson. 1960. Fishery investiqations of the
Glen Canyon and Flaming Gorage impoundment areas. Utah State Dept.
Fish Game Info. Bull. 60-3.

McKean, W. T. and W, T. Burkhard. 1978. Fi<h and wildlife analysis for
the Yellow Jacket Project. Prepared for U. S. Bur. Reclamation by
the Colorado Div. Wildlife, Denver. 543 po.

Miller, R. R. 1946. The need for ichthyological surveys of the major
rivers of western MHorth America. Science 104(2710):517-519,

Miller, R. R. 1959, Origins and affinities of the freshwater fish fauna
of western North America. pp. 187-227. In C. L. Hubbs (ed.)
Zooqeoqraphy. Amer. Assoc. Adv. Sci. 41:71-509.

Minckley, W. L. 1973. Fishes of Arizona. Arizona Game Fish Dept.,
Phoenix. 293 pp.

Moore, G. A. 1963, Fishes. pp. 21-165. fn Blair, W. F., A, P. Blair,
P. Brad Korb, F. R. Caqle, and . A. Moore. Vertebrates of the
United States. lMcfiraw-Hill Bool Co., Mew York. 616 po.

Morcan, N, C.oand 4oL Caolichaw. 1966 A strvey of the bottom fauna of
streams in the Scottish Hionlonds, Part . Cornnsition of the fauna.
Hydrobiol., 25:19

NHortheote, T. G, 1957, A reviey of the ]ife history and manacement of the
mountain whitefish.  Fish Manaqe. Div., Gritish Calumbia. & op.



A TR

Lynch,. 7. M. and D. G. Lemons. 1956. The age, growth and weight re]ation551ts
of channel catfish (Ictalurus punctatus) collected from Coloradoe waters P
Colorado Dept. Game Fish, Denver. 13 pp. *

Mansueti, A. J. and J. D. Hardy. 1967. Development of fishes of the
Chesapeake Bay region, an atlas of egg, larval and juvenile stages.
Natural Resources Institute, Univ. Maryland, Baltimore. 202 pp.

Mason, W. T. 1973. An introduction to the identification of chironomid
larvae. U. S. Environ. Protect. Agency, Cincinnati, Ohio. 90 pp.

May, B. E. 1970. Biota and chemistry of Piceance Creek. M. S. Thesis,
Colorado State Univ., Ft. Collins. 152 pp.

May, E. B. and C. R. Gasaway. 1967. A preliminary key to the identification
of larval fishes of Oklahoma, with particular reference to Canton
Reservoir, including a selected bibliography. Oklahoma Fish. Res.

Lab., Norman. 32 pp. * appendices.

McAda, C. W. 1977. Aspects of the life history of three catostomids native
to the upper Colorado River basin. M. S. Thesis, Utah State Univ.,
Logan. 104 pp.

McDonald, D. B. and P. A. Dotson. 1960. Fishery investigations of the
Glen Canyon and Flaming Gorge impoundment areas. Utah State Dept.
Fish Game Info. Bull. 60-3.

McKean, W. T. and W. T. Burkhard. 1978. Fish and wildlife analysis for
the Yellow Jacket Project. Prepared for U. S. Bur. Reclamation by
the Colorado Div. Wildlife, Denver. 543 pp.

Miller, R. R. 1946. The need for ichthyological surveys of the major
rivers of western North America. Science 104(2710):517-519.

Miller, R. R. 1959. Origins and affinities of the freshwater fish fauna
of western North America. pp. 187-222. In C. L. Hubbs (ed.)
Zoogeoqraphy. Amer. Assoc. Adv. Sci. 41:1-509.

Minckley, W. L. 1973. Fishes of Arizona. Arizona Game Fish Dept.,
Phoenix. 293 pp.

Moore, G. A. 1968. Fishes. pp. 21-165. In Blair, W. F., AL P. Blair,
P Brad Korb, F. R. Cagle, and G. A. Moore. Vertebrates of the
United States. McGraw-Hill Book Co., New York. 616 pp.

Morgan, N. C. and H. J. Egqlishaw. 1965. A survey of the bottom fauna of
streams in the Scottish Highlands. Part I. Composition of the fauna.
Hydrobiol. 25:181-211.

Northcote, T. G. 1957. A review of the 1ife history and management of the
mountain whitefish. Fish Manage. Div., British Columbia. 6 pp.

155




Olsem, P. F. 1973, Wildlife resources of the Utah 0i] Shale Area. Utah
Wildlife Resources Div. Publ. 74-2. 147 pp.

Pennak, R. W. 1953. Fresh-water“invertebrates of the United States.
Ronald Press Co., New York. 769 pp.

Pennak, R. W. 1974. Limnological status of streams, Piceance Creek Basin,
Rio Blanco and Garfield Counties, Colorado. R0OSS-23, prepared for
the State of Colorado. Thorne Ecological Institute, Boulder, Colorado.

Pennak, R. W. 1975. Aguatic inventory and framework of the Yampa River
from Steamboat Springs. Wastewater Management Report, 201 Facilities
Plan, vol. 1, Wright-McLaughlin Engineers, Denver, Colorado. 24 pp.

Pettus, D. 1973, Cold-blooded vertebrates of the Piceance Creek Basin,
Rio Blanco and Garfield Counties, Colorado, ROSS-10, prepared

for the State of Colorado. Thorne Ecological Institute, Boulder, Colorado.

Pettus, D. 1974, Inventory and impact analysis of fishes, Piceance Creek
Basin, Rio Blanco and Garfield Counties, Colorado. ROSS-25, prepared

for the State of Colorado. Thorne Ecological Institute, Boulder, Colorado.

Pflieger, W. L. 1975. The fishes of Missouri. Missouri Dept. of Conser-
vation, Jefferson City. 343 pp.

Prewitt, C. G. 1977, Catostomid fishes of the White and Yampa Rivers
Colorado. M. S. Thesis, Colorado State Univ., F¢t. Collins., 122 pp.

Prewitt, C. G., E. J. Wick and D. E. Snyder. 1978, Population and habitat
monitoring program for the endangered humpback chub (Gila cypha) and
Colorado squawfish (Ptychocheilys Tucius), progress report for 1977.
Report to Colorado D7V, Wildlife, Denver. 53 Pp. + appendices.

Saksena, V. P. 1962, The post-hatching stages of the red shiner, Notropis
1utrensis. Copeia 1962 (3):539-544.

Scott, W. B. and E. J. Crossman, 1973. Freshwater fishes of Canada. Fish,
Res. Bd. Canada Bull, 184. Ottawa. 966 pp.

Seethaler, K. 1978, Life history and ecology of the Colorado squawfish
(Ptychocheilus Tucius) in the upper Colorado River basin, M. S. Thesis,
Utah State Univ. . Logan. 156 pp,

Seethaler, K. H., C. W. McAda, and R. &S, Wydoski. 1976, Endangered and
threatened fish in the Yampa and Green Rivers of Dinosaur Nationa]
Monument. Utah Coop. Fish. Res. Unit, Utah State Univ., Looan.

22 pp.

Sigler, W. F. and R. R. Miller. 1963. Fishes of Utah. Utah State Dept.
Fish Game, Salt Lake City. 203 pp.

Simon, J. R. and R. C. Brown. 1943, Observations on the spawning of the
sculpin, Cottus semiscaber, Copeia 1943 (2):41-42.

156

R TP

e S Y

R N Xt 0 S

AR 1t A 4 A




S@allwood, W. M. and M, L. smallwood. 1931. The development of the carp,
Cyprinus carpio. I. The larval life of the carp, with special reference
to the development of the-intestinal canal. J. Morphol. Physiology
52(1):217-231.

Smith, G. R. 1966. Distribution and evolution of the North American
catostomid fishes of the sub-genus Pantosteus, genus Catostomus.
Misc. Publ. Mus. Zool. Univ. Michigan 129:1-132.

Smith, G. R. 1973. Analysis of several hybrid cyprinid fishes from
western North America. Copeia 1973 (3):395-410.

Snyder, D. E. 1976a. Terminologies for intervals of larval fish development.
pp. 42-60. In Boreman, J. (ed.). Great Lakes fish egg and larvae iden-
tification: Proceedings of a workshop. U. S. Fish. Wildl. Serv.
National Power Plant Team, Ann Arbor, Michigan.

Snyder. D. E. 1976b. Report of working group 11, identification tools,
what's available and what could be developed? pp. 88-96. In

Boreman, J. (ed.). Great Lakes fish egg and larvae identification:

proceedings of a workshop. U. S. Fish. Wildl. Serv. National Power

Plant Team, Ann Arbor, Michigan.

Snyder, D. E., M. B. M. Snyder and S. C. Douglas. 1977. Identification of
golden shiner, Notemigonus crysoleucas, spotfin shiner, Notropis
spilopterus, and fathead minnow, Pimephales promelas, larvae. J. Fish.
Res. Bd. Canada 34:1397-1409.

Spence, L. E. 1975. Guidelines for using Water Surface Profile program to
determine instream flow needs for aquatic life. Montana Fish Game
Dept. Envir. Info. Div., Prelim. Draft. 22 pp.

Steele, T. D. 1975. Coal-resource development alternatives, residual
management, and impacts on the water resources of the Yampa River
Basin, Colorado and Wyoming. Paper presented at: Symposium on Water
Resources and Fossil Fuel production, International Water Resources

Association, Dusseldorf, Germany. 14 pp.

Steele, T. D., D. A. Wentz, and J. W. Warner. 1978. Hydrologic reconnais-
sance of the Yampa River during lTow flow, Dinosaur National Monument,
Horthwestern Colorado. U. S. Geol. Surv. Open File Report 78-226. 10 pp.

Suttkus, R. D. and G. H. Clemmer. 1977. The humpback chub, Gila cypha,
in the Grand Canyon area of the Colorado River. Occas. Pap. Tulane
Univ. Mus. Nat. Hist. 1. 30 pp.

summerfelt, R. C. and C. O. Minckley. 1969. Aspects of the life history
of the sand shiner, Notropis stramineus (Cope), in the Smoky Hill
River, Kansas. Trans. Amer. Fish Soc. 98(3):444-453.

Taber, C. A. 1969. The distribution and jdentification of tarval fishes
in the Buncombe Creek Arm of Lake Texoma with observations on spawn-
ing habits and relative abundance. Ph.D. Thesis, Univ. Oklahoma,
Norman. 120 pp.

157




Tesch, F. W. 1971, Age and growth. PP. 98-130. In Ricker, W. E. (ed.),
Methods for assessment of fish production in fresh waters. Blackwell
Scientific Publications, Oxford, England. 348 pp.

U. S. Department of Agriculture, Rural Electrification Administration.
1974, Yampa Project final environmental analysis. USDA-REA-ES(ADM) -
72-2-F. USDA & REA, Washington, D.C.

U. S. Department of the Interior. 1976. Final environmental statement.
Northwest Colorado coal, U. S. Dept. of Interior, Washington, D.C.

Usinger, R, L. (ed.). 1956. Aquatic insects of California. Univ.
California Press, Berkeley. 508 pp.

Utah Wildlife Resources Division. 1977. White River environmenta] impact
statement. Utah Wildlife Resources Div., Salt Lake Lity. 69 pp.

Vanicek, C. D. and R. M. Kramer. 1969. Life history of the Colorado squaw-
fish, Ptychocheilus lucius, and the Colorado chub, Gila robusta, in
the Green River in Dinosaur National Monument, 1964-1966. Trans. Amer.
Fish. Soc. 98(2):193-208.

Weber, C. I. (ed.). 1973, Biological field and Taboratory methods for
measuring the quality of surface waters and effluents. U. S. Environ.
Protect. Agency, Cincinnati, Ohio. 295 pp.

Weber, D. T. 1966. Correlation and evaluation of stream survey data.
Job Comp. Rep., Fed Aid Proj. F-26-R-4, Job 7. Colorado Dept. Game,
Fish, Parks, Denver. 19 pp.

Weisel, G. F. and H. W. Newman. 1957, Breeding habits, development and
early life history of Richardsonius balteatus, a northwestern minnow.
Copeia 1951 (3):187-197.

Wentz, D. A. and T. D. Steele. 1976. Surface-water quality in the Yampa
River basin, Colorado and Wyoming--an area of accelerated coal develop-
ment. Presented at Conf, on Water for' Energy Development, Engineering
Foundation, Pacific Grove, California, Dec. 5-10, 1976. 28 pp.

Wilbur, C. G. 1973. Water quality in the Piceance Creek Basin, Rio Blanco
and Garfield Counties, Colorado. ROSS-11, prepared for the State of
Colorado. Thorne Ecological Institute, Boulder, Colorado.

Wilbur, C. G. 1974. Evaluation of the 0il1 shale industry upon water quality,

Piceance Creek Basin, Rio Blanco and Garfield Counties, Colorado.
ROSS-26, prepared for the State of Colorado. Thorne Ecological Insti-
tute, Boulder, Colorado.

Wilhm, J. L. and T. C. Dorris. 1968. Biological parameters for water
quality criteria. Bioscience 18:477-481.

Williams, T, and B, C. Bedford. 1973, The use of otoliths for age deter-

mination. pp. 114-123. In Bagenal, T. B, (ed.). Ageing of fish.
Unwin Brothers, Ltd., Surrey, England. 234 pp.

158

AR e e




L

1973. White River fishery investigations. Utah State
Div. Memorandum, Nov. 26, 1973. 6 pp.

1 fishes of the lower
Calif. Fish

Wilson, L. J.
Wildlife Resources

Winn, H. E. and R. R. Miller. 1954. Native postlarva
Colorado River Basin, with a key to their jdentification.

Game 40(3):273-285.

Witchers, W. F. 1975. The use of fin spine
Dept. of Zoology and Physiology, Univ. Wyoming,

s in age determinations of carp.
Laramie. Mimeo.

159




APPENDIX I.

Description of endangered fish collections from the
White and Yampa Rivers, 1975-1978.
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The only threatened or endangered fish species collected during our
study was the Colorado squawfish, Ptychocheilus lucius. On 7 August 1975 we
collected our first squawfish at Station Y-3 on the Yampa River near Maybell.

On 27 August 1975 three squawfish were collected at the west base of Cross
Mountain Canyon (Station Y-4a). A1l four squawfish captured in Auqust 1975
were collected in overnigh£ gill net sets.

The fish were captured near the surface, within 10 m of shore, over
sand and silt substrates. In 1975, electrofishing was ineffective in captur-
ing squawfish. However, a large squawfish (estimated at 10-12 1bs) was "turned"

j at Station Y-4, and a smaller squawfish (approximately 500 mm Tong) was turned
at the mouth of Cross Mountain Canyon.

Concurrent to our work on the Yampa River, Carl Seethaler of Utah
State University was conducting a life history study on the Colorado squawfish.
Because of Seethaler's intensive sampling and the possibility of needless
mortality to squawfish by our overlapping efforts, we discontinued gill netting
at our lower Yampa River stations. By the summer of 1976, we discontinued gill-
net sampling entirely.

No adult squawfish were collected in 1976, nor were any larval or

young-of-the-year squawfish collected in spite of intensive sampling by seine
j and dipnet.

On 22 April 1977, at Station Y-3, Maybell, we captured our
first squawfish by electrofishing. This fish was captured at midstream
norapidly-flowing water about 0.5 1 deep. The time of capture was
1530 nrs, and the weather was clear and warm. On 27 May 1977, twun
squdawfish were shocked in the White River at Station W-A, 2 m from

shore in a small eddy behind submerqged brush. Water depth at the point



of capture was approximately 0.5 m. However, a cross section of the area (C.S.
318, Appendix VIIc) revealed a steep drop-off just beyond the point of capture.
Water velocity was less than 1 ft/sec. A second squawfish was shocked nearby
in a midstream pool. Water depth at that location was 1.2 m and velocity was
less than 1 ft/sec. A detailed cross section was made at this site (C.S.
238, Appendix VIIc). These.fish were captured at about 1000 hrs on a cool,
cloudy day. Water temperature was 11 C.

On 27 June 1977 we collected a squawfish by electrofishing at Juniper
Hot Springs (Staton Y-2J). The fish was collected near midstream in water
0.9 m deep. Average water-column velocity was 1.3 ft/sec, and water temperature
was 26 C. Examination of the fish revealed slight reddish pigmentation in the
pectoral, dorsal and caudal fins. No tuberculation was evident. Time of
capture was 1630 hrs, and the skies were partly cloudy.

On 21 April 1978 another squawfish was captured at Juniper Hot
Springs. On the same day, at Maybell, three more squawfish were captured, and
another was turned and positively identified. Two fish were shocked in shallow
water over gravel bars. Two others were located near the downstream tips of
islands, and another was located Just below an irrigation return flow in a side
channel.

These squawfish were apparently feeding and/or resting during an
early migration; we noticed many small fish darting in front of the boat as
we electrofished these areas. The weather was cold and cloudy with periods of
heavy snow. Spring runoff had begun, and the water was turbid. The water
temperature was 7 C.

On 11 October 1978, we shocked two squawfish at the west base of
Cross Mountain Canyon (Station Y-4). These fish were captured within 10 m of

shore at dusk.

162

s ot ke o




On 12 October 1978, four squawfish were shocked approximately 0.3 km
inside the upper end of Juniper Springs Canyon. This section of the upper
canyon was slightly constricted, and the water velocity increased slightly at
the point of capture. The entire upper half of the canyon was pooled behind a
large boulder field mid-way through the canyon. A1l the squawfish were captured
close together 4n water that varied in depth from 0.5 to 1.5 m over sand,

cobble and boulder substrate.
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APPENDIX I1.

Numbers of fishes collected by gear and station for each
collecting trip, 1976 and 1977.
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Appendix Ila. Numbers of fishes collected from the Yampa River by electrofishing,
10 July 1975 through 17 September 1975,

July 10-13 July 18-21 August 5-7 August 26 September 17
Station tation tation Station Station
Species 1 2 374 5 1. 2 374 5 1.2 373 5 3 da 4 1 2 3 1

Prosoptum williamsoni 4 24 7

Salmo gairdneri 1 1 3

Selmo trutts 1

Cyprinus carpic 2 2 2 4 3 1 16
Gila robusta ] 2 11 3 1 2

Ptychocheilus lucius 1 4

Pimephales promelas X X

Richardsonius balteatus X X X XX X X

Rhynichthys osculus 2 X X X X X X

Semotilus atromatulatys X

Catostomus commersoni 3 1 7 12 1 6 11 3 6 17 5

tatostomus (Pantosteus) discobolus Tlo3 2 4 4 2 73 2 6 18

Catostomus latipinnis 6 3 4 16 25 6 2 18 7 76 5 5 4 13 2
ictalurus punctatus 2 3 9 1 27

lctalurus melas

Cottus bairdi 3 4

Hybrids

Catostomus commersoni 1
x C. Tatipinnis

€. commersoni 2 1 4 2

“x T discobolus

Nate: “X" in place of number = present but not ennumerated.




991

Appendix IIb. Number of fishes collected by seine and boat electrofishing from the Yampa
River during 19-21 May 1976.

Gear Electrofishing Seine .

Station 1 2 3 4 Total 1 2 3 4 Total
Prosopium williamsoni 8 4 - - 12 - 11 2 - 13

. . b

Cyprinus carpio - - 1 3 4 - - - - -
Gila robusta = - - 2 2 - - 27 2 29
Notropis stramineus - - - - - - - 15 1 16
Pimephales promelas - - - - - 8 49 33 - 90
Rhinichthys osculus - - - - - 21 2 179 68 270
Richardsonius balteatus - - - - - 73 58 1009 58 1198
Unidentified Cyprinidae® - - - - - - 2 ] - 3
Catostomus commersoni 2 27 - - 29 8 13 42 1 64
Catostomus discobolius - - - ] ] - 1 241 1 243
Catostomus latipinnis R LR - IS -1 27 3 31
C. discobolus x commersoni - - - - - - - 3¢ - 3
C. latipinnis x commersoni - 3 - 1 4 - - - - -
Cottus bairdi = = s s = - - - 13 13
Total 10 34 iy 25 73 J10 7137 1579 7147 1973

a. FEither a previously undescribed species or a hybrid, possibly Rhinichthys osculus x Richardsonius balteatus.
b. Released unprocessed with several smaller cyprinids.
c. Identity not certain.
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Appendix Ilc. Number of fishes collected by seine, dipnet, and boat electrofishing from the
Yampa River during 1-3 June 1976.

A
Gear Electrofishing Seine and dip net
Station 1 77 3 4  Total ] ? 3 3 Total

Prosopium williamsoni 5 4¢ 1© - 10 1 10 2 - 13

Salmo gairdneri 1 - - - 1 - - - - -

Cyprinus carpio - - 1© 6 7 - - - - -

Gila robusta - 1 2 4 7 - - 20 7 27

Notropis stramineus - - - - - - - 10 3 13

Pimephales promelas - - - - - 2 3 38 - 43

Rhinichthys osculus - - - - - 12 8 174 60 254 :
Richardsonius balteatus - - - - - ‘ 36 294 36 37

Unidentified Cyprinidaeb - - - - - - - i - 1

Catostomus commersoni 10 3 4 2 19 - 1 15 1 17

Catostomus discobolus - - 1 2 - - 38 2 40

Catostomus latipinnis - 1 12 13 26 - - 7 1 8

C. discobolus x commersoni - 4 = : 4 = g : - -

C. latipinnis x commersoni - - 1 - i - S - - -

Ictalurus punctatus - = = 1 1 - - - - -

Cottus bairdi - - - - - - 1 - 3 4

Tota)l 6 13 22 2T 78 20 59 599 TI3 797

a. Includes 8 R. osculus, 4 R. balteatus, and 8 C. discobolus taken in experimental overnight minnow trap sets,,* »‘ff

b. Either a previously undescribed species or a hybrid, possibly Rhinichthys osculus x Richardsonius balteatus.
c. One specimen collected by seine but processed and released with etectrofishing specimens. By e LK
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Appendix IId. Number of fishes coll
River during 22-24 Ju

ected by seine and bo
ne 1976,

at electrofishing from the Yampa

Gear Electrofishinga Seine and Dipnet

Station ] 3 Total 1 7 3 D Total
Prosopium williamsoni 5 1 - 6 43 23 - - 66
Salmo gairdneri - 1 - 1 - - - - -
Cyprinus carpio - - 1 1 - - - - -
Gila robusta - - 1 ] - - 4 5 9
Notropis stramineus - - - - - - 3 6 9
Pimephales promelas - - - - 2 13 3 - 18
Rhinichthys osculus - - - - 7 1 47 18 73
Richardsonius balteatus - - - - 37 11 59 48 155
Catostomus commeksoni 12 18 ] 31 - - 6 ] 7
Catostomus discobolus 4 - 1 5 - - 20 2 22
Catostomus latipinnis 2 5 17 24 - 47 811 90 948
C. discobolus x commersoni - - - - - - - 1 1
€. latipinnis x commersoni - 5 2 7 - - - - -
Unidentified Catostomidae 5P 1P _ -7 2% 7 50
Fundulus kansae - - - - - - 1 - 1
Cottus bairdi - - - - 6 - - 14 20
Total 28 31 73 @y % T2 380 7197 1379

a. Collection at station 4 not made due to very
b. A1l released without positive identification.

C. At Tleast three were hybrids.

BRALG A . w2, Vst v

high turbidity.
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Appendix [le. humbers of fishes collected by dipnet, seine and boat electrofishing from the
Yampa River during 15-17 July 1976.

Gear Electrofishing Seine and Dipnet
Station 1 2 3 4 Total 1 2 3 4 Total
Prosopium williamsoni 9 1 - - 10 1 2 - - 3
Salmo gairdneri - 3 - - 3 - - - - -
Cyprinus carpio - - 1 4 5 - B 10 - 10
Gila robusta T - 6 N T - 40
Notropis stramineus - - - - - - - 3 5 8
Pimephales promelas - - ~ - - 5 29 4 2 40
Rhinichthys osculus - - - - - 12 43 59 174 288
Richardsonius balteatus - - - - - 83 151 108 55 447
Unidentified Cyprinidaea - - - - - 1 - - - 1
Catostomus comersoni 17 4 - - 21 131 277 21 - 429
Catostomus discoboius 4 4 & 15 29 94 136° 178° 166 574
Catostomus latipinnis 2 1 7 6 16 66 48 118 48 280
C. discobolus x commersoni 5 6 - - i1 - - - - -
€. latipinnis x commersoni - 1 1 - 2 - - 1 - 1
Unidentified Catostomidae - - - - - - 4d - - 4
[ctalurus punctatus - - - 3 3 - - - - -
Cottus bairdi 1 - - - ! 8 / - 1 16
Total 38 20 78 33 107 46T 714 531 455 2101

a. Etither a previously undescribed species or a hybrid, possibly Rhinichthys osculus x Richardsonius balteatus.
b. Identity of smaller metalarvae and mesolarvae not certain.
¢. lnidentified protolarvae and recently transformed mesciarvae.




Appendix I]f. Number of fishes collected by dipnet, seine and boat e]ectroﬁshing from the
Yampa River during 4-7 August 1976.

*

Gear E]ectroﬁshin a Seine and Di net
Station 2 3 q Total 1 2 3 4 4ab Total
— 4 Total T2 % 43® Total

Prosogium williamsoni 3 - - 3 1 1 - - - 2

Salmo gairdneri 5 - - 5 - - - - - -

Cyprinus carpio - - 2 2 - - 87 1 - 88
Gila robusta - 1 - 1 154 28 192 34 - 408
Notropis stramineuys - - - - - - 156 8 - 164
Pimephales Promelas - - - - 48 17 5 1 5 76
Rhim‘chthzs osculus - - - - 78 117 509 231 1 936
Richardsonius balteatus - - - - 189 112 239 110 2 652
Semotilys atromaculatus - - - - - - - - 1
R. osculus «x R. balteatus - - - - 1 - 1 - - 2
74 39¢ ¢, 2 129

Catostomus commersoni
Catostomus discobolys 73 109¢  37¢ qogC - 347
7 13 15 15 65 2 1 122

Catostomys latipinnis
=212 fatipinnis
discobolus x commerson i
discobolus x latipinnis -
—————=2 X lalipinnis
C. latipinnis x commersoni 3

Unidentified catostomids - - - - 74 - - - - 74

Ictalurys punctatys - - 3 3 - - - - - -
Cottus bairdij - - - - 2 3 - 3 - 8

Total 20 T8 I e 709

dozer preventing use of e]ectrofishing boat.

Includes 1 s, atromaculatus and 2 P. promelas Provided by Kar] Seethaler of Utah State Uniy.,
collected at s7te about T8 hours prior to our collection,

€. Identity of smaller metalarvae and mesolarvae not Certain.
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Appendix I1Ig. Number of fishes collected by seine and dip net from the Yampa River during 16-19 August 19762

Station ] 2 2a 2b 2c 2d 2e 2f 3 4 4a Total
Prosopium williamsoni - - - 1 - - - - - - - 1
Cyprinus carpio - - - 1 - - 1 - 61 - - 63
Gila robusta 28 7 2 6 25 1 12 1 112 31 34 259
Notropis stramineus - - - ] - - ] - 20 1 6 29
Pimephales promelas 49 439 289 101 1 11 1 - 5 - - 896
Rhinichthys osculus 174 99 - 9 18 9 61 12 124 49 12 567
Richardsonius balteatus 192 117 20 73 - 115 20 - 17 50 23 727
Unidentified cyprinids® ] 1 - - - - - - - - - 2
Catostomus commersoni 22 10 - 16 47 17 9 - 4 - 2 127
Catostomus discobolus 168 28 - 63 7 12 19 6 174 18b 1 496
Catostomus latipinnis 5 9. - 19 3 28 13 - 40 723 147
Unidentified catostomids 28 44 - 110 6 7 - - - - - 195
Cottus bairdi 2 - - 2 2 - 1 1 - 1 - 9
Total 669 754 311 402 109 200 138 20 657 157 101 3518

a. Portion of river between Craig and Juniper Springs Canyon (2a - 2f) sampled while traveling river
by canoe; no electrofishing this trip.

b. Identity of smaller metalarvae and mesolarvae not certain.

C. Suspected Rhinichthys osculus and Richardsonius balteatus.
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Appendix I1h. Number of fish

es collected by seine,

Yampa River, 9-10 October 1976.

dipnet, ind boat e]ectrofishing from the

Gear
Station

Cyprinus carpio
Gila robusta

Notropis stramineus
Pimephales promelas
Rhinichthys osculus
Richardsonius balteatus

Catostomus commersoni

Catostomus discobolus
Catostomus latipinnis

Ictalurus punctatus

Cottus bairdi

Total

E]ectrofishinga
4

1

18

Seéin and Dip Net

1 2 3 4 Total
- - 4 - 4
2 6 - 77 85
- - 198 20 218
39 94 15 3 151
12 13 8 12 45
145303 107 an 1026
16 6 - - 22
7 7 5 15 34
5 - 2 2 9
2 2 - 3 7
228 431 7339 603 1601

a. Low waters and 1imited time restricted electrofishing to Station 4,
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Appendix ITi.

Number of fishes collected by seine and dipnet from Yampa River in 1977.

Collection Date
Station

Prosopium williamsoni

Cyprinus carpio

Gila robusta

Notropis stramineus

Pimephales promelas

Rhinichthys osculus

Richardsonius balteatus

Catostomus commersoni

Catostomus discobolus

Catostomus latipinnis

R. osculus x R. balteatus
Cottus bairdi

C. discobolus

Ictalurus melas

C. latipinnis x commersoni

Total

L

May 25-26 June 27-28 July 27-29

Y1 Y23 Y3 V4 Total Y1 Y2J V3 V4 Total Y1 Y2J Y3 V4 Yda Total
25 - - - 25 1T - - - 1 1 - - - - ]
- - - 1 - - - 2 2 - 4 16 1 - 21
- 6 24 6 36 - 1N T - 12 123 36 80 16 15 270
- - 4 48 52 - - 17 2 19 - - 99 - 10 109
19 22 8 1 50 5 3 - 9 309 394 555 19 17 1294
23 21 11 13 68 6 3 6 64 79 37 217 118 63 61 496
62 187 88 24 361 3 4 1 16 185 8 41 470 2 706
15 13 13 - 4] 329 2 10 5 346 9% 11 - 2 6 115
8 13 4 1 26 42 65 66 81 254 61 134 23 46 8 272
1 4 3 - 8 28 152 246 139 565 10 172 59 60 43 344
S - - - - - - - - 1 - - - - 1
- 2 1 2 5 1 1 1 1 4 2 - 2 3 2 9
-~ - - - - - - 6 - 6 - - 1 - - 1
- - - - - - - - - - - 2 - - - 2
S - - - - - - - - 1 - 5 - 1 7
T53 768 T57 95 673 415 287 362 295 1313 826 978 999 681 T64 3648
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Appendix I1j. Numbers of fishes collected f

rom the White River b

y electrofishing,

12 July 1975 through 19 September 1975,
Collection Date July 12 July 19 August 7 August 26 September 19
Site Station Station Station Station Station
B A B A B B B

Gila robusta 3 5 1 1 3 3 1
Rhinichthys osculus X X X
Richardsonius balteatus X X
Semotilus atromaculatus 1 1
Catostomus (Pantosteus) discobolus 1 1 3
Catostomus latipinnis 7 11 2 19 15 2 7
Ictalurus punctatus 2 1

Ictalurus melas

Note: X = present but not ennumerated
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Appendix II1. Number of fishes collected by dipnet, seine and boat electrofishing from the
White River during 22-24 June and 15-17 July 1976.a

Collection Date

Gear
Station

Prosopium williamsoni

Cyprinus carpio

Gila robusta

Pimephales promelas

Rhinichthys osculus

Catostomus discobolus

Catostomus latipinnis

Cottus bairdi

Total

15-17 July

Seine and Dip Net

Total

22-24 June

Electrofishing Seine and Dip Net
A A B Total

5 5 - 5

2 - - -

- 5 - 5

- 12 21 33

1 7 2 9

29 13 277 290

- - 28 28

37 42 328 370

32

150

229
245

73

a. Station B during 22-24 June and Stations A and B during 15-17 July were not sampled by boat

electrofishing due to low water levels, high conductivity, and/or high turbidity.

b. Possibility of confusion with early young of C. platyrhynchus.
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Appendix IIm. Number of fishes collected by dipnet, seine and electrofishing, hand-held electrodes,
from the White River during 4-6 August and 26 August 19769, .

Collection Date 4-6 August 26 August

Gear Seine and Dip Net Electrofishing

Station A B Total A W-73  Total
Prosopium williamsoni 1 - 1 4¢ - 4
Cyprinus carpio 3 - 3 - - -
Gila robusta 55 22 77 - - -
Pimephales promelas 13 5 18 - 1d 1
Rhinichthys osculus 93 123 216 3d 9d 12
Catostomus discobolus 1742 49 223 2 e g
Catostomus latipinnis 37 25 62 6 8
C. discobolus x latipinnis - - - 1 - 1
Ictalurus melas - - - 1 - 1
Cottus bairdi 7 8 15 - - -
Total 383 237 615 17 17 3%

a. No boat electrofishing was possible due to low water levels, high conductivity and/or high
turbidity. The 26 August trip was a special electrofishing trip with Colorado Division of

Wildlife Personne] using hand-held electrodes at Station A and a site of jnterest to the DOW, W-73.

Possibility of confusion with early young of C. platyrhynchus.

Includes three specimens preserved and processed with seine material.

Specimens preserved and processed with seine material.

Includes one specimen preserved and processed with seine material.

Includes two specimens preserved and processed with seine material.

Hh DO o O
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Appendix IIn.

Numbers of fish collected by seine and dipnet from the White River in 1977.

Collection Date
Site

Prosopium williamsoni

Cyprinus carpio

Gila robusta

Pimephales promelas

Notropis lutrensis

Rhinichthys osculus

Catostomus discobolus

Catostomus latipinnis

Cottus bairdi

Total

May 26-27 June 28
WA W8 Total WA WB Total
- - - - 2 2
5 - 5 - 3 3
- - - - 5 5
3 11 14 17 77 94
4 2 6 41 10 51
1 - 1 31 136 167
5 1 6 - - -
18 14 32 89 233 322

July 31-August 2

WA WB Total
1 - 1
20 3 23
68 22 90
11 5 16
3 9 12
137 44 18]
18 8 26
27 12 39
- 1 1
285 104 389




APPENDIX III.

Length-frequency distribution of fishes collected by seine and dipnet
in the Yampa and White Rivers, 1976 and 1977.
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APPENDIX ITII.

Length-frequency distribution of fishes collected by seine and dipnet
in the Yampa and White Rivers, 1976 and 1977.
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Appendix IIla. Length freguency distribution of Prosopium williamsoni collected by seine and dipnet
in the Yampa River in 1976.

/ May / June / July / Auqust / September / October /
20 1 24 16 6 18 10

0-4
5-9
10-14
15-19
20-24
25-29 6
30-34 25
35-39 16
40-44 5 1
45-49 1
50-54
55-59 1
60-64 1 1
65-69
70-74
75-79 1
80-84
85-89
90-94
95-99
100-

16

— Y W~
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Appendix IIIb. Length frequency distribution of Prosopium williamsoni collected by seine
and dipnet in the Yampa River in 1977.

/ May / June / July /
26 28 28

0-4

10-14

15-19 2
20-24 12
25-29 10
30-34 1
35-39

40-44

45-49 1
50-54

55-59

60-64

65-69

70-74

75-79

80-84

85-89

50-94

95-99
100-



é8l

-

Appendix IIlc. Length frequency distribution of Prosopium williamsoni collected by seine
and dipnet in the White River in 1976,

/ May / June / July / August /
20 1 24 16 ) 26

0-4
5-9
10-14
15-19
20-24
25-29 4
30- 34 29
35-39 35
40-44 2
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85-89 1
90-94 ]
95-99
100- ]

g W AW
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Appendix [IId. Length frequency distribution of Cyprinus carpio c011ected'by seine and dipnet in
the Yampa River in 1976.

/ May / June / July / Auqust / September / October /
20 1 24 16 6 18 10

0-4

5-9 6 2
10-14

15-19 30
20-24 22
25-29 14 10
30-34 8 18

35-39 13 1
40-44 1 14 1
45-49 3 2

50-54 1 1 1
55-59
60-64 1
65-69 ]

70-74 ]

75-79 1
80-84

85-89

50-94

55-99
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5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85-89
90-94
95-99

100~
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dipnet from the Yampa River in 197/.
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26
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Appendix IIIf. Length frequency distribution of Cyprinus carpio collected by seine and dipnet 1in
the White River in 1976.

/- May / June / July / August / __September / October /
20 1 24 16 6 18 . 10

0-4

10-14

15-19

20-24 1

25-29

30-34 1
35-39 2
40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85-89

90-94

ar.oaQ
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Appendix IIlg. Length frequency distribution of Cyprinus carpig collected by seine and
dipnet from the White River in 197;. :

/ May / June / July / August /
27 28 y

0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39 1
40-44 1
45-49
50-54 1
55-59
60-64
65-69
70-74
25-79
80-84
85-89
90-94
95-99
100-



{81

Appendix IIlh,

Length frequency distribution of Gila robusta collected by seine and dipnet from

the Yampa River in 1976.

/

/ May / June / July / August / September / October

20 ] 24 16 6 18 10

0-4
5-9

10-14 18 78 1
15-19 17 117 10
20-24 80 30
25-29 68 56 1
30-34 41 56 6
35-39 7 12 62 4
40-44 12 1 18 18
45-49 5 3 38
50-54 2 2 14
55-59 1 1
60-64 1 1
65-69 1 1
70-74
75-79 1
80-84 1 1 1 2 2
85-89 1 1
90-94 2
95-99

100-
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Appendix IIIi. Length frequency distribution of Gila robusta collected by seine and dipnet

in the Yampa River in 1977. .
/ May / June / July /
26 28 28
0-4
5-9
10-14 1 2
15-19 25
20-24 89
25-29 72
30-34 35
35-39 26
40-44 3 7
45-49 4 1
50-54 9 1
55-59 7 2
60-64 7 3 1
65-69 1 2
70-74 1 2 1
75-79 1 2
80-84
85-89
90-94
95-99

100- 3
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Appendix IIIJ. Length frequency distribution of Gila robusta collected by seine and dipnet
from the White River in 1976.

/ May / June / July / August /
20 1 24 16 6 26

0-4

10-14 13 4
15-19 11 13
20-24 8 38
25-29 10
30-34 8
35-39 1 4
40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85-89

90-94

95-99
100~
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Appendix Illk. Length frequency distribution of Gila robusta collected by seine and dipnet
in the White River in 1977.

.

/ May / June / July / ___ August  /
27 28 ]

0-4
5-9
10-14
15-19
20-24
25-29

O = NN O W

35-39
40-44
45-49 1
50-54

55-59

60-64

65-69

70-74

75-79

80-84 2 1
85-89

90-94

95-9
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Appendix III1.

Length frequency distribution of Notropis stramineus, collected by seine and dipnet in

the Yampa River in 1976.

/

/ May / June / July / August / _September / October
20 1 24 16 6 18 10

0-4

5-9 82
10-14 1 63 1
15-19 12 5 17
20-24 2 3 1 3 84
25-23 2 7 49
30-34 1 1 47
35-39 1 17
40-44 1 3
45-49 1 1 1 1 1

50-54 5 4 3 5
55-59 6 1 3 1
60-64 1 2
65-69 1 2

70-74

75-79
80-84
85-89
90-94

95-99
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Appendix IIIm., Length frequency distribution of Notropis stramineus collected by seine and

dipnet in the Yampa River in 1977.

/ May / June / July

/

26 28 28

5-9 4
10-14 44
15-19 50
20-24 8
25-29 3
30-34 13
35-39 20
40-44 11
45-49 6
50-54
55-59 1
60-64
65-69
70-74
75-79
8C-84
85-89
90-94
85-99

100-
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Appendix ITIN. Length frequency distribution of Pimephales promelas collected by seine and
dip net from the Yampa River in 1976.

/ May / June / July / August /__September / October /
20 1 24 16 6 18 10

0-4

5-9 ; 22 25

10-14 5 1 34 639
15-19 1 11 1 3 5 164 6
20-24 4 1 1 5 1 17 19
25-29 13 7 1 1 9 55
30-34 24 3 2 2 6 32
35-39 16 4 3 1 2 24
40-44 9 1 2 10 8 '8
45-49 7 3 2 10 9 9 2
50-54 8 6 2
55-59 3 2 5 1
60-64 3 1 2
65-69 1 1

70-74
75-79 1
80-84
85-89
950-94

100-
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Appendix IIlo. Length frequency distribution of P1mepha1es promelas collected by seine and
dipnet in the Yampa River in 1977.

/ May / June / July /
26 28 28
0-4
5-9 1 249
10-14 2 174
15-19 291
20-24 3 361
25-29 7 161
30-34 10 46
35-39 15 11
40-44 4 2
45-49 4 1
50-54 5 2 3
55-59 2 1 2
60-64 2 2
65-69
70-74
75-79
80-84
85-89
90-94
95-99

300 e e
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Appendix [I1Ip. Length frequency distribution of Pimephales promelas collected by seine and
dipnet in the White River in 1976

/ May / June / July / August /
20 1 24 16 6 26

0-4
5-9
10-14
15-19
20-24
25~29
30-34
35-39
40-44
45-49
50-54
55-59
€0-64
65-69
70-74
75-79
80-84
85-89
30-94
95-99

100-
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Appendix IIIq. Length frequency distribution of Pimephales promelas collected by seine

and dipnet in the White River in

/ May / June / July

/

Augqust

/

27 28

1

5-9
10-14
15-19
20-24
25-29
30-34
35-39 4
40-44 1
45-49
50-54 1
55-59 1
60-64 1
65-69
70-74
75-79
80-84
85-89
90-94
95-99

100-
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Appendix IIIr.

Length frequency distribution of Rhinicht
in the Yampa River in 1976.

hys osculus collected by seine and dipnet

October /

/ May / June / July / August / Seotember /
20 1 24 16 6 18 10
0-4
5-9 60 155 6
10-14 122 217 70
15-19 41 315 94
20-24 9 5 14 204 119
25-29 39 37 8 78 151 12
30-34 49 89 14 12 78 8
35-39 53 46 18 2 29 11
40-44 58 39 13 10 1 5
45-49 34 22 11 7 4 2
50-54 8 10 5 3
55-59 3 2 4 5
60-64 10 3 1 2 3
65-69 1 2 2 1
70-74 1 2 2
75-79 2 1
80-84 1 1
85-89 1 4 5
90-94 1
95-99

100-
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Appendix IIIs.

0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85-89
90-94
95-99

10Q=
e 1QQ7

Length frequency distribution of Rhinichthys osculus collected by seine and
dipnet in the Yampa River in 1977

/ May / June / July /
26 28 28
10

53 18
3 118
11 157
3 1 122
11 58
22
11
7 1
5 4
2 1
1 1
2
2 1
1
1 1 1
2
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Appendix IIIt. Lquth frequency of Rhinichthys osculus collected by seine and dipnet in the
White River in 1976.

/ May / June / July / Auqust /
20 1 24 16 6 26
0-4
5-9 77 1
10-14 53 25
15-19 11 66
20-24 5 1 1 59
25-29 50 7 1 35
30-34 137 26 3 11
35-139 173 17 9
40-44 78 18 3
45-49 5 2 2
50-54 2 2 3 1
55-59 4 2 1 1 4
60-64 72 5
65-69 42 5 3 2
75-79 2 1 1 1 3
80-24 11 1 4
85-89 1 2 1
50-94 2 1 1
35-99 L

1NN~
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Appendix IIlu.

0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85-89
50-94
95-99

Length frequency distribution of Rhinichthys osculus collected by seine and
dipnet in the White River in 1977.

/ May

/

June

/

July

/

Auqust

/

27

28

— e e W

15
49
17

11

10

—_ e = N O~
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Appendix IIlv.

Length frequency distribution of Richardsonius balteatus colle
in the Yampa River in 1976.

cted by seine and dipnet

/

/ May / June / July /__ August / __September / October

20 1 24 16 6 18 10

0-4
5-9 40 82 3

10-14 8 215 91
15-19 18 2 2 192 92 3
20-24 359 53 7 41 174 44
25-29 497 103 27 5 17 198 208
30-34 158 49 22 26 6 66 202
35-39 23 22 26 75 1 15 255
40-44 6 5 13 83 1 153
45-49 15 12 2 67 8 86
50-54 25 19 6 18 30 35
5559 39 43 12 20 32 27 10
60-64 28 39 18 20 14 26 28
65-69 24 15 15 15 10 24
70-74 5 4 3 1 6
75-79 2 8 2
80-84 2 1 1 1
85-89 5 2 1
90-94 2 1 2

95-99

h NaYal
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Appendix 11w,

5-9
10-14
15-19
20-24
25-29
30-34
38-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79

85-89

50-94

95-939
100-

Length frequency distrib

and dipnet in the Yampa

ution of Richardsonius bal

teatus collected by seine

River in 1977.

/

/ May / June / July

26 28 28

7

149

220

6 122

91 176

85 104

94 4

66 5

20 3 1

10 3 8

9 2 7

20

5 1 14

6 1

3 1
1
1
2
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Appendix IIIXx. Length frequency distribution of Catostomus commersoni collected by seine and
dipnet in the Yampa River in 1976.

/ lay / June / July / August / September / October /
20 1 24 16 6 18 10

0-4

5-9

10-14 87 5

15-19 335 66 2
20-24 4 35 27
25-29 4 13 57
30-34

35-39
40-44 18
45-49 12
50-54 4
55-59
60-64

65-69 1 1

70-74

75-79
80-84 1

85-89 1 1
90-94

95-99 1 1
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w
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Appendix IIly. Length frequency distribution of Catostomus commersoni collected by seine and
dipnet in the Yampa River in 1977

/ May / June / July /
26 28 28
0-4
5-9 1
10-14 246
15-19 91 22
20-24 6 37
25-29 19
30-34 13
35-39 4 10
40-44 5 5
45-49 4 1
50-54 3 1 1
55-59 1 1
60-64 4
65-69 4
70-74 1
75-79 2
80-84 1 1
85-89 1
90-94 1
95-99 1

100- 2
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Appendix [Ilz. Length frequency distribution of Catostomus discobolus collected by seine and
dipnet in the Yampa River in 1977.

/ May / June / July /

26 28 28
0-4
5-9
10-14 106 1
15-19 151 25
20-24 8 79
25-29 78
30-34 2 54
35-39 2 22
43-44 8 5
45-49 3 1
50-54 2
55-59 1
60-64 2 2
65-69
70-74 1
75-79
80-84 2 1
85-39
30-94 1 2

95-99
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Appendix Illaa. Length frequency distribution of Catostomus discobolus collected by seine and dipnet
in the Yampa River in 1976.

/ May / June / July / August /__September / October /
20 1 24 16 6 18 10
0-4
5-9
10-14 209 14
15-19 300 194 75
20-24 1 22 112 143
25-29 10 3 1 17 198 ' 3
30-34 81 4 1 67 11
35-39 92 12 6 1 121 7
40-44 40 12 5 5
45-49 16 5 6 5
50-54 4 2 2
55-59 1 1
60-64 2 1
65-69
70-74 1
75-79 1
80-84
85-89
90-94 1
95-99

LY 4 Vo VR e 4L RN st 80 1 e R
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Appendix II11bb. Length frequency distribution of Catostomus discobolus collected by seine
and dipnet in the White River in 1976.

/ May / June / July / August /
20 1 24 16 6 26

0-4
5-9
10-14 1 1
15-19 112 14
20-24 110 73
25-29 1 1 110
30- 34 9 8 1 25
35-39 13 11 4
40-44 4 4 1
45-49
50-54 5 1 1
55-59 1
60-64
65-69 1
70-74
75-79
80-84
85-89
90-94
95-99 3
100-



Appendix ITIcc. Length frequency distribution of Catostomus discobolus collected by seine
and dipnet in the White River in T977.

/ May / June / July / August /
27 28 )

0-4
5-8
10-14 6
15-19 14
20-24 21 1
25-29 2 1
30-34
35-39
40-44
45-49
50-54
55-59 1
60-64
65-69
70-74
75-79 2
80-84
85-89
90-94
95-99
100-

80¢
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Appendix I1ldd. Length frequency distribution of Catostomus latipinnis collected by seine and
dipnet in the Yampa River in 1976

/ May / June / July / August /__September / Octaber /
20 1 24 16 6 18 10

bU¢g

= W o= Y T

L O R S T 7Y

932

= N = s W)

125
122
24

34
35
21
17

42
36
30
16

W = N




Appendix IIlee. Length frequency distribution of Catostomus latipinnis collected by seine
and dipnet in the Yampa River in T977.

/ May / June / July /
26 28 28
0-4
§-9

10-14 4

15-19 113 1

20-24 298 10

25-29 140 57
= 30-34 17 9

35-39 2 101

40-44 52

45-49 1 20

50-54 2 1

55-59 1

60-64 2

65-69

70-74

75-79 2

80-84

85-89

90-94

95-99

100- ! ‘ 2 ,
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Appendix IIIff. Length frequency distribution of Catostomus latipinnis collected by seine
and dipnet in the White River in 1976.

/ May / June / July / August /
20 1 24 16 6 26

5-9
10-14 5
15-19 276 26
20-24 4 151 9 .
25-29 50 28
30-34 9 13
35-39 1 6 -5
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84 1
85-89 1 1
G0-94 1
85-99
100- 1
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Appendix I11Igg. Length frequency distribution of Catostomus latipinnis collected by seine
' and dipnet in the White River in 1977.

/ May / June / July / August /
27 28 :

5-9

10-14

15-19 5
20-24 50
25-29 69
30-34 21
35-39

40-44

45-49 1
50-54

55-59

60-64

65-69

70-74

75-79

80-84

85-89

90-94

95-99
100~
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Appendix [1[nh. wength frequency distribution of Cottus bairdi collected by seine and dipnet in
the Yampa River in 1976.

/ May / June / July / August /__September / Cctober

20 1 24 16 6 18 10

5-9
10-14
15-19 4 8
20-24 1 1
25-29 1
30-34
35-39
40-44 1
45-49
50-54 1 4
55-59 2
60-64 2
65-69 2 2
70-74
75-79 1
80-84
85-89 ‘ 1
90-94 1
95-99
100-

L = )
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Appendix IIIii. Length frequency distribution of Cottus bairdi collected by seine and
dipnet in the Yampa River in 1977.

/ May / June / July /
26 28 28

5-9
10-14
15-19
20-24
25-29
30-34 3
35-39
40-44 1
45-49
50-54 1
55-59
60-64
65-69 1 2
70-74 3 2
75-79 1
80-84
85-89 1 1
90-94
95-99
100~
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Appendix II113J.

0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85-89
90-34
95-99

1n0-

Length frequency distribution of

dipnet in the White River in 1976

Cottus bairdi collected by seine and

/

/ May / June / July / Aucust
20 1 24 16 26
19
8
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Appendix ITIkK,

0-4
5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
85-89
90-94
95-99

1 nn....

Length frequency distribution of Cottus bairdi collected by seine and

dipnet in the White River in 1977.

/

June

/

July

/

Auqust

/

27

28
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APPENDIX IV.

Length-frequency histograms for White and Yampa River fishes
collected in 1976 and 1977.

217
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Appendix IVb. Length (mm) frequency of Prosopium williamsoni collected at Station
Y-1, 1976.
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W-A, 1976.




vee

FukuuEncY

Appendix Ivq.

‘...l.......II‘-....'.-...‘......‘.........O..‘......‘

R e (223

3333322322121 82111EE

bod  dée

see doe
seé  doow
sse doe o
sees  dos  eee
s dee o
sed bie o
“as ée
sed
see deé
see  boo
[T Y Y 79
see  eed
[ YR TYS
sees  wee
see  see
sses  eee  éae
08  see sse  ase ces
s  eee sse see ees  ses o0

*ee

tee
‘e

lcao-ooa-llllll.oooollocun.!'l..nnoannodon-llno-lnoooc0.0..-oa-a-.la.00-aanoolllloonooln.-llla.anavqo
3r2.0 38d.8 405.¢ 42244 439,2 45640 472.8 “89.0 S06.4 523.2 540.0

Length (mm)
Y-1, 1977.

LENGTH

frequency of Catostomus latipinnis collected at Station




SEe

N s,

.
.
. !
v
»
M
.
.
FHESUENCY kI
M
.
’
.
.
.
.
M
.
2 @
»
™
.
.
.
.
.
.
I & ews oo
s eow *se
" wee .
. eee aee
. ®ee *e0 L2 1] LI X
. ees *%e L2 2] *ee
- oee *00 1227 eee .o
»n eae *ow o8e *e N (XX oo - L 3 tee *°ee e e
taanunsvnnansNenanus SSNONeRsRNL NN SRR NS b CiGA L LI TTTTTT Pr T r Ty
3aé.0 1208 EXL PV Y 3o8.e ITT.2 I%6.0 “le.n LXK PR 2.4 elle2 dv0.9

LENGTR

Appendix IVr. Length (mm) frequency of Catostomus latipinnis collected at Station
Y-2J, 1977




9g¢

7 = "o .
» L 22 ¥
. see
™ (123
. see
M (21
™ (213
L]

¢ o
L
L J
.
.
L
*
L ]
$ @
L
»
L4 '
.
.
L J
]
. o
2
[ ] !
FREQUENC Y [}
[ 4
.
[
3 e
[
L]
» (123
.
[ ]
.
- see
2 . eee “se (123 see
" seew e (27
a ess «ee eoe
u vee .. ene
o ees ene  ees
. eoe .ee aee
o ose ”es  eee
. woe ass  eee
i & ses (X 2] one L2 22 see see .o
§ eea see aee e see  ess see
» see (YT .on *ae  wes  see (X2
" see “se ses sse  see  oae sae
. vees coe eee see 208 s oo
» oo (L2 see ete «oe *ee LA 1)
o san see sae  aes e  wee aee See eee wee sea  ees
.’.ll.‘..l'..l'..l...'....'.ll.l....l'."'.l'..Ol.l.lllll'll.ll AERARANARRARRARRNNENORUNNRSNSORAORAN
c60.0 283.0 306.0 329.0 352.0 3719490 4v8.0 4eiev LT YY) «ol.0 aYU. 0

LENLIH

Appendix IVs. Length (mm) frequency of Catostomus 1atipfnnis collected at Station
Y-3, 1977.

SN SRS




LEC

“
L
L3
-
Ld
-
.
L]
.
.
.
L
.
.

E N
3
”
L]
-
.
»
.
]
L]
L
[ 4
L]

FrEGUENCY F 2

1 4
.
.
']
-
.
]
L
L ]
L]
L
L
L]

I
.
L]
L
[}
.
L]
L]
L
» s
[ ] (2 23 *0e e
'] "ee a0 8 aee *ae
F] (X2 "o ate L2 2] e ave se e
Al L L L L T T Y P Y P Y I I I I A L L L Y Y Y T T I IITIITIrreT S

2iv. 262+0 289.0 Jlo.o 343,90 370.0 IVl 4240y *31.0 “ld.0 Sudel

LENGTR

Appendix IVt. Length (mm) frequency of Catostomus latipinnis collected at Station
Y-4, 1977.




8Ee

6
L]
»
L]
»
.
.
T »
L4
L]
L]
[ )
. von
.
. ®
. esoe
[ ]
LJ
L]
L]
[ ]
s @ ose
[} .00
. [TT YY)
. ess eee
" a0
[ ] L2 1)
FrEGULRCY . @ Liad
) see
] see
. YY)
. soe
» see
. ese
3 » (22 aee
. see "o
[ Y2y see
- *aw asve
. see ses
. soe
. LYY
2 * .te .ee .ee ooy (2 4]
" see  ses  cas ese  eee
. e eeae eve  see see  sae
. ®es .o a0 *oee o (22 ]
o oo aas (2 2] see L2 2] .8
" e8e “*ee aee see *ee L2 2] *ee
- 8ew ‘on .0 “es o oS ane
1 # oo ane sae L2 2] a0 *ae o’ 200 ae L2 4]
" aee sen L2 X ] sae .ee “en L2 X 08 *ne e
. Swe eee Lz 2] eae . e ade *ES (X 2] ees L2 2]
"y e*on *e e "0 e tee (2 2] L] EZ X LA X1 (22 (X2 ) ate
o w0 ‘o e L2 2] *he ‘e A2 2] *he a0 *ne L2 2] doe *ee *o®
. ese *e e (22 ) tee o8 aee oS LAl e s *00 “00 " e a0 e (X2 s *ae LX)
AR AR AN AN ERUANNANAA SN NN ANNNARNSENANON NI NN RO RNO NI TNIRNANAS RN ININANNT RIS RO Ran NN AEANIRNOONRNS
1968.0 e2l.e 250.4 289.0 ° 3l1e.8 ELY Y ) 3732 40240 “3lst s00.4 .v0.0

LENGTH

Appendix IVu. beggt? gmm) frequency of Catostomus latipinnis collected at Station
-A, 1977.




6€£¢

AN ARNRAANRINANRN AR AN RSO RN AN NN

& o
L]
[}
.
[
.
.
T e
L]
[ ]
[]
a
[ ]
]
. =
]
]
[
[]
]
[]
s @
]
»
]
L)
[
FHEWUENCY “ .
]
.
[
[
[
]
3 s
-
]
.
»
.
.
2 =
L
.
»
[
"
L
l . ®tes
N e
" ®es
. tes
. *es
N eas
225.0

Appendix IVv.

teon
e
o
s
*ee
ses

see

cae

26640

Length (mm)

sse
sen
ton
con
*ee
o
see
tae
.o
‘on
sas
L)
tve

sae
wes
ese
LT
(21
21}

see
tee
sve

307.0

Y-4, 1975,

L 22
LA2 ]
e
soe
see
L 213
ses
eve
L2 2
see
s
ses
-

e
‘o
LY Y ¥

348,y 18v.¢

ese
esee
ane
Leew
v see
*6s  wses ete see

430y “liey

LENGTH

see
ene
LX)
cus

LX 23

ARBANGRANARRRAIRENRRSRRRARRN AN

51

(23X
eve
see
e0e
soe
cne

tee  see ‘o
sos
s
sne
sse

ARRENARANNA NN AR I NN AIN NN O NN

-4

25300 29«40 04dey

frequency of Ictalurus punctatus collected at Station




0ve

FREWENCY 3

e
see
*8e
ane
208
ase
«aoe
o0
L L2
.o
sse
s
e
"
sce
*en
ate
(213
(223
eeoe
oes

29 2 U ARSI RILTLATAREIRNTVESE ARSI RNRTRNLEERSE OIS ARTRSERITE SRS

2800

Appendix IVw.

sow
voe
soe
.se
(2 X3
*e e
(223
(2 1]
cen
see
*e e
so e
*ae
L2 22
L L4
e
tee
oo
.o e
ese
(23]
o
*0e
sse
see
*0e
‘e
(o L]
>80
see
.ees
con
cae
a0
L3 2]
cen
[T Y]
L2 L]
.os
oo
ese
LA L4
.ee
(22
e
*e e
.o
*ee
e
see
s
aee
eee
“ae

voQ

aee
.o
«se
e
sos
e
ae

312>

.«

(2 X see

345.0

Y-4, 1977.

e
(22
sce  sos
BRNABANUNNANARNRRNONAANAANANRNBRNINIRANSARENNARARSNASS

377>

“lued

sse
LA L)
(2 4]
soe
*ee
*ee
*as

“a2ed

Leholn

47940

907>

D400

sse
L X2
LX)
L X 24
soe
(X223
sse
see

37¢e2

see
‘oo
sae
vee
ons
see
see
see

HABUNNRBONABNABRNANANANNNSANRGRANSORNAIRRNANANNG

LI-11]

Length (mm) frequency of Ictalurus punctatus collected at Station




APPENDIX V.

Cumulative statistics on fishes caught by electrofishing, 1975-1977,
at each fish-collection station.

241




v

Cumulative statistics from years 1975-77 at Station Y-1,

SPECIES n Average Length Range of Length % Composition Average K

Prosopium williamsoni 72 256.78 144.00  335.00 25.26 .9481
Salmo gairdneri 8 208.25 132.00  292.00 2.81 1.1256
Catostomus commersoni 103 303.63 95.00 460.00 36.14 1.1749
€. discobolus 25 361.00 175.00  425.00 8.77 1.0180
C. latipinnis 40 459. 30 360.00  540.00 14.04 1.0243
C. discobolus x latipinnis 1 315.00 315.00  315.00 .35 .9598
C. latipinnis x commersoni 5 409.00 330.00 445.00 1.75 1.1451
C. discobolus x commersoni 26 333.12 145.00  420.00 9.12 1.1497
Unknown 5 304.40 205.00  395.00 1.75 1.3058

Cumulative statistics from years 1975-77 at Station Y-2J.

SPECIES n_ Average Length Range of Length % Composition Average K
Cyprinus carpio N 120.64 78.00 213.00 15.71 2.1116
Gila robusta 2 328.50 310.00 347.00 2.86 .8360
Ptychocheilus lucius 1 472.00 472.00 472.00 1.43 1.0252
Catostomus commersoni 8 358.88 152.00 477.00 11.43 1.1399
C. discobolus 7 341.00 280 00 375.00 10.00 .8327
C. latipinnis 33 425.09 302.00  490.00 47.14 1.0501
€. discobolus x commersoni 1 275.00 275.00 275.00 1.43 1.0482

C. latipinnis x commersoni 7 465.00 430.00 500.00 10.00 1.2134
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Cumulative statistics from years 1975-77 at Station Y-2.

SPECIES

Prosopium williamsoni

Salmo gairdneri

Cyprinus carpio

Gila robusta

Catostomus commersoni

diccobolus
latipinnis
discobolus x latipinnis

latipinnis x commersoni

discobolus x commersoni

o jo o |0 o
MR N NN

Cumulative statistics from

o

28
10
2

8
104
22
45
2
19
24

Average Length

Range of Length

years 1975-77 at Station Y-3.

SPECIES

Prosopijum williamsoni

Salmo gairdneri

Cyprinus carpio

Gila rgbusta

Ptychocheilus lucius

Catostomus commersoni

latipinnis x commersoni

discobolus
latipinnis
discobolus x latipinnis

o jo o (o

n

1

1
11
13
3
20
11
55
137

. Composition

258.96 127.00  355.00 10.61
252.40 218.00  351.00 379
301.00 292.00  310.00 .76
342.63 265.00 427.00 3.33
314.90 101.00  448.00 39.92
313.23 140.00  398.00 8.33
419. 31 255.00 541.00 17.05
405.00 395.00 415.00 .76
351.26 200.00 512.00 7.20
331.21 222.00  434.00 9.09
Average Length Range of Length % Composition
156.00 156.00 156.00 .39
442.00 442.00 442.00 .39
479.36 330.00  736.00 4.28
259.15 147.00  385.00 5.05
515.60 433.00 635.00 1.17
288.50 135.00 480.00 7.78
395.82 182.00 497.00 4.28
318.91 89.00  380.00 21.40
421.09 203.00 490.00 53.50
318.50 231.00 406.00 .78

Average K

1.0236
1.0556
1.4829

.9234
1.1975
1.1372
1.0150
1.0134
1.0705
1.0941

Average K

.7902
.9033
1.5778
.9006
.8670
1.1506
1.1645
1.0778
9772
.9587
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Cumulative statistics from years 1975-77 at Station Y-3 (continued).

SPECIES

L. discobolus x commersoni

Ictalurus punctatus

Cumulative statistics from years 1975-77 at Station Y-4A.

SPECIES

Cyprinus carpio
Gila robusta

Ptychocheilus lucius

Catostomus commersoni

C. discobolus

C. latipinnis

Ictalurus punctatus

Cumulative statistics from years 1975-77 at Station Y-4.

SPECICS

Salmo trutta

Cyprinus carpio

Gila robusta

Catostomus commersoni

C. discobolus

C. latipinnis

[ctalurus punctatus

n Average Length Range of Length % Composition Axggyﬂgjg
1 350.00 350.00 350.00 .39 .9096
2 412.50 260.00  565.00 .78 . 8896
n Average Length Range of Length % Composition Average K
2 342.50 330.00  355.00 5.72 1.2047
5 211.40 130.00  315.00 14,29 .6704
3 8.57
1 195.00 195.00 195.00 2.86 1.0789
3 299.00 218.00  342.00 8.57 .6976
19 336.37 177.00  452.00 54.29 .7884
2 301.50 292.00 311.00 5.72 .8338
n Average Length Range of Length % Composition Average K
1 280.00 280.00 280.00 .26 1.1844
40 405.73 290.00 570.00 10.58 1.3434
24 286.46 144,00 390.00 6.35 .8157
2 191.50 126.00 257.00 .53 1.2654
106 312.92 176.00  400.00 28.04 . 8405
124 364.45 180.00  505.00 32.80 L9127
81 364. 81 225.00 635.00 21.43 .8884

*
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Cumulative statistics from years 1975-77 at Station W-A.

SPECIES n Average Length Range of Length % Composition Average K
Prosopium williamsoni 24 250.7 134.00  354.00 13.40 .8392
Cyprinus carpio 5 502.40 455,00 532.00 2.79 1.6160
Gila robusta 10 317.40 258.00  412.00 5.59 .8705
Ptychocheilus lucius 2 1.12

€. discobolus 14 339.00 209.00  430.00 7.82 .9400
€. latipinnis 119 355.12 151.00  490.00 66.48 .9321
C. discobolus x latipinnis 2 320.50 319.00 322.00 1.12 . 7992
Ictalurus punctatus 2 405.50 390.00  421.00 1.12 .9426
1. melas 1 240,00 240.00  240.00 .56 1.3889

Cumulative statistics from years 1975-77 at Station W-B.

SPECIES n Averade Length Range of Length % _Composition Average K
Cyprinus carpio 4 469.00 390.00 557.00 3.13 1.2856
Gila robusta 20 256. 60 161.00  400.00 15.63 .8297
C. discobolus 7 254,86 130.00  416.00 5.47 1.0237
C. Tatipinnis 96 337.11 108.00  486.00 75.00 .8942

Ictalurus punctatus 1 390.00 390.00  390.00 .78 .6575



APPENDIX VI.

Total numbers of organisms for all insect taxa collected on the Yampa
and White Rivers, Colorado, July 1975 to October 1976.
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Appendix VI. Total number of organisms for all insect taxa collected on the
Yampa and White Rivers, Colorado, July 1975 to October 1976.

Taxon Yampa White
EPHEMEROPTERA
Ephemerellidae
Ephemerella inermis 25,611 19,378
%, hecuba 4 1
. grandis 106 209
E. doddsi 0 1
E. margarita 0 5
Baetidae
Baetis sp. 7,391 9,398
PseudocToeon sp. 7 18
Centroptilum sp. 0 2
Heptageniidae
Rhithrogena sp. 7,115 2,459
Heptagenia sp. 358 581
Epeorus sp. 15 1
Tricorythidae
Tricorythodes minutus 13,821 12,229
Ephemeridae
Ephemera simulans 183 1
Leptophlebiidae
Paraleptophlebia sp. A 563 36
Paraleptophlebia sp. B 22 0
Traverella albertana 135 9
Leptophiebia sp. 189 0
Choroterpes albiannulata 2,312 2,263
Polymitarcidae
Ephoron album 706 15
Siphlonuridae

Isonychia sp. 0 1
Ameletus sp. 36 3
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Appendix VI (Continued).

Taxon Yampa White
Ametropidae

Ametropus albrighti 1 0
Caenidae

Caenis sp. 1 4

- Brachycercus sp. 3 ]

0ligonuridae

Lachlania saskatchewanensis 1 10
TRICOPTERA
Hydropsychidae

Hﬁdrogszche sp. 5,685 7,532

Cheumatopsyche sp. 9,339 3,547

Arctopsyche sp. 28 136
Brachycentridae

Brachycentrus sp. 84 45
Leptoceridae

Oecetis sp. 2,401 56

Triaenodes sp. 126 1
Hydroptilidae

Hydroptila sp. 598 661

Orthotrichia sp. 2 0

Agraylea sp. 1 1

Mayatrichia sp. 4 196

Leucotrichia sp. 41 4

Neotrichia sp. 8 0

Ochrotrichia sp. 2 0
Limnephilidae

Drusinus sp. 1 0

Platycentropus sp. 1 0

Hesperophylax sp. 1 1
Lepidostomatidae

Lepidostoma sp. 216 193
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Appendix VI (Continued).

Taxon Yampa White
Glossosomatidae
Protoptila sp. 530 33
Glossosoma sp. 0 1
Helicopsychidae
Helicopsyche sp. 284 0
Psychomyidae
Psychomyia sp. 208 19
Neureclipsis sp. 6 0
Polycentropus sp. 4 0
PLECOPTERA
Perlodidae
Isoperla sp. 2,075 1,581
Isogenus sp. 618 272
Arcynopteryx sp. 25 0
Perlidae
Claassenia sabulosa 628 1
Acroneuria sp. 1 0
Chloroperlidae
Alloperla sp. 423 44
Pteronarcidae
Pteronarcys californica 50 37
Pteronarcella badia 337 5
Memouridae
Nemoura sp. 14 1
Brachyptera sp. 351 135
Capnia sp. 677 42
LEPIDOPTERA
Pyralidae
69 332

Cataclysta sp.
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Appendix VI (Continued).

ot b SRS

Taxon Yampa White
DIPTERA
Rhagionidae
Atherix variegata 1,874 209
Simuliidae
larvae 2,092 2,064
pupae:
Simulium venustum 7 0
S. virgatum 1 0
S. B1v§ttatum 37 117
S. arcticum 66 302
S. vittatum 8 0
Tipulidae
Tipula sp. 2 1
Hexatoma sp. 948 953
Ormosia sp. 1 0
HoTorusia sp. 0 1
Empididae
pupae 15 19
Ceratopogonidae
Palpomyia sp. 66 7
Deuterophlebiidae
pupae 1 0
Tanyderidae
Protanyderus sp. 1 0
Ephydridae 1 1
Stratiomyidae
Stratiomys sp. 0 1
Blepharoceridae 1 0
Psychodidae
Pericoma sp. 2 0
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Appendix VI (Continued).

Taxon Yampa

White

Dolichopodidae 1
Chironomidae 13,973
COLEQOPTERA

Elmidae

Microcylleopis sp. 116
laitzevia sp. 810

Dubiraphia sp. 387
Optioservus sp. 598

Haliplidae

Haliplus sp. 2
Brychius sp. 0

Dytiscidae

Laccodytes sp.
Eretes sp.

Derovatellus sp.
Hydrovatus sp.

Hydraenidae
Ochthebius sp. 1

_— P e —

Dryopidae

Dryops sp. ]
Hydrophilidae

Heophorus sp. 2
HEMIPTERA

Corixidae 831

Veliidae
Rhagovelia sp. 104

Naucoridae
Ambrysus mormon 18

251

5,038

334
126

26

~nNY —

OO0

181

51




Appendix VI (Continued).

Taxon Yampa White
ODONATA
Gomphidae

Ophiogomphus sp. 82 134
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APPENDIX VIla.

Ground profiles of cross-sections 0-727 at Station Y-3.
Double lines indicate water surface elevation at 100 cfs.
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APPENDIX VIIb.

Ground profiles of cross-sections 0-740 at Station Y-4,
Double line indicates water surface elevation at 170 cfs.
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APPENDIX VIIc.

Ground profiles of cross-sections 0-409 at Station W-A.
Double tine indicates water surface elevation at 210 c¢fs.
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APPENDIX VIId.

Ground profiles of cross-section 0-360 at Station W-B.
Double line indicates water surface elevation at 130 cfs.
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